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> Dedicatorie. 


Temaineth, "wiſe Rules are certaine #FY infallible as "* 
baſe of the Logarithmes; whereof hereafter by Gods 
flance 7 may write, if my many Imployments hin- 
der not ; In the meane time. Knowing that many Ma- 
riners have by their induſtrtions labours reaped fruit 
by my former paines-, reſolved, for their ſakes to 
reVIve the ſame ; . and to Dedicate it to Tou who fat at 
the belme of. their Government, ts guide and diretÞ 
them 1 in therr true C owrſe ; *. Not doubting, but for the 
Workes ſake , and in memory of Mr, WALTER: 
W HITING, oe of your Fraternity aud my, 
 deare deceaſed "Friend, You will accept of 
* the weake Tibet of 


Hoc, ned? 


od 


Yours, ever to be commanded: | 


R, HB, 


fo 74 "0s Noble "PH tid Fa EY 


DERICK.E the Fourth; Count Palatine of + *- 


RhemeL, Chicte Sewer, ad EleQor of the 
Roman Empire: Duke of Bavier &E. 


es moft gracious Lord. 


X 0. renowned Prince Elefior, and's. vu aigute- 
WY) 1B Lord, If my whole! Life bad #08" berr Fhiomne 
y 2 to your wt Noble Excellency, I might largely 
Al: 


have excuſed my ſelfe : For that [ (berg a* 
%; Divine, as 078 wmindfull of = Vicktiony 
ſhould wot onely pratitce 'the Mathemarticks, £u3'a/ſs write pab- 
we Bookes:of that &i::d: For 1 doubt not but many would malt. 4 
ciofly calumnrnte theſe my Studies, tat chat they 6308 your 8 
rezonned Excellence ic will bee ready to ſtand in my defence. | bo. 
And truely if 1 ſhould beftewthbe time that 1 abt; to ſpend in" 
&rvine Medivations, in numbring of the Starres ; /mrght bee” 4 
warthily reprebended : But now Fr; thence I am comLerfan im - 
theſe Studics, at ſuch rimes when orbers are Idle > ; and to no'-.* 3 
ether end but that I may readily and t1#1y anſwer y our Excel” - 
lexciz, who often queſttoneth\mee of theſe matters: hot Lba' 
thet mill not proferre'my honeſt recreations before vp © 8 
 &r that aan reprove your noble Excellencies forwavdnefe i : 4 | 
'Sezexces> Abraham the Patriarch #' com- Tet _ F; 
brronſe be gove tight rhe Matherndti<* 


A 3 


wwe. 


0 The Epiſtle Dedicatoric! 
* call Atts, and trained ip others i» them. And in the Booke of © 
>” Daniel, the & 7ot the leaft, that be was inftrafied in all the 
” _ -wiſedomeof the Chaldeans, which chiefly coofified in learning 
Demoexſftrative. Neither are the workes of Go1ſet forth, [eſſa 
for the D ivines, then for other ſorts of aven,that in bebolding 
ther, they may learne to admere the wiſedeme, fears the power, 
ard magnific the glory of God, 

And all theſe affeiions, deubthſſe, tn « zealowy man, are (0 
much the more fervent, by bow mack the more be bath under- 
ſtanding of the works of God, Every foole 11: beholding the Sun, 
wonders at bis brightneſſe, the power of bis beat the ſwifineſſe 

of bis motion and the certainty of its courſe ;, but yet be knou- 
ath mot the forme and magnitude of the Sun, and bew long is 
ba way that bs daily maketh, If you ſhall ſay «ud demonfirate to 
hem out of the rules of Aſtronomy, that the Sun w 8 rexad 
body 1 66 times greater then the Globe of the Earth, and that 
ehe circuit of his daily motion & more then 4000090.Gere 
man miles be will leave wondr ing and ſtand amazed at fo great 
ſecrets of Nature , crying ont with Daviy ,,O leb our 
God, how marvyailous is thy Name in all the Earth ! and$* 
what is man that thou which art the workman and maker 
of ſuch things, ſhouldeft bee mindfull of him > Agoreover, 
next to the ſecret operation of the ſpirit of God, rt ug to be dee- 
med that nothing doth make « man more mecke and gent le then 
the (lady of this Heavenly Philoſophy -: and bow admirable 
61:4 rare 41 ornampaus, O good God, i muldurſſe in a Diving 2 


and bow much is it to be wiſhed in this 4” thar all Divines 
mere Mathcmaticians > 7 bet 6,men azd merke, How- 
attribute ton much ts 


">, Gcxs, leaſt any man miffaking me, 

Eo theſe Specalations and in the meant time, nogle# bis duty ; T 
Maſt needs confeſſe that moderate and indifferent exerciſe in 
theſe Stodict ae bart no man; ſo that their publeks and conti- ; | 
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of in ſo many Arts, ſo fameliarly explained :  efperially 1am 
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TY nacly reading doc not ſumenhat binder thaw nhronght todrt--.g, 
ſerve their whols firength both of boay and mind, pag Vi- " 


der going of ether labowys : which when 1 had within this ſixe 
Moneths, duly examined, 1 purpoſca with my ſelfe to write. no 


_ oreof this ſabjeB, and ! procured others of my raxck to grue 
ever the ſame, For Lodovicas vives ſaith traly,the Wit.not 


oyermuch tyred is, more pregnant. And Chriit ſpeaking 
gravely : Let the dead bury rheir-dead, but goc thou and 
preach the Kingdome of God, 7h rule ther let vs obſerve, 
Tot berauſe what I haut slſreadymritten, Maſt'gractous Pr. 


ElcQor, may wot onely proue profitable te you, but alſt to many 


ethers : why ſbowld I ſuppreſſe the ſame, for thus mach / preſume 
1 may ſay without booſting, bat the Do&rine of Triangles 
P45 newer yet of any man ſdplaizely ſet forth, andtbe uſe theree 


furs it will delight all thoſe of ripe indgment, nhen they ſbel 
ſee that by the lems of the motion of the Sun and Moone, 
all the Heayenly motions ( for the ſame reaſon: i of the reft) 
May bs found out withews any belpe either of Alphonſas or the 
Prutenick tables,on4 by the doQrine of Triangles, 0nd valpar 


Arithmaticke, with the ſame caſe, truth, anal pleaſure, as by 


gables far greater : wherefore 1 d:ubt not but your Excellency 
in timenil tche very mach pleaſure therein. For after your 
Highneſ[ebath learned throughly Arithmetick,aot neglefixg 


the grounds of Geometry,aothing cax ther binder why you may 
not sttainete this Seience wherby your Highnes may gaineto - 


your (olfe for: exer mare then « Kingly name : For by bow mack 


there ave few Princes that wnderftand theſe things, by ſo mucly- | 


the mere it their preiſe when they vnderfliend them. Andyoar 


Exeell-ney knoweth that your worthy Uncle Wil, Landgrave 


of Hee, my worthy Patron, though be excelled in other 
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Afﬀeronomn y,and it is welt: mae that'the memory'sf Alphon- | 
Jus K:-g of Arragou bed long ſince been buriedbat that the - 
ables of the Heauenly Motions calculated by: b&-care, and 

#t bis coſts ave of neceſ[ary vſe amongft theiearned, T berefure 

let your -Boccellency acconnt it 6-Kingly praiſe to rmitate theſe 
threes farm Kings and Princes; hereunto. if 1 ſhall any way 

be able to giue a ffifance my care and inauſtry (a5 your Highnes 
boungen ſerua/:t) ſhell never be wanting to accompliſh your ac | 
fires. For although as 1 ſard before, 1 will Hotpublifely treate 
of theſe Arts ; yet if your Highneſſe ſhall commend me any 
more ſervice in this kiwd, 1 will, and am bound to Vndergoe the. 
ſame for your Excellencics pleaſure, ſitheore 'I (principally)and 
my whole family baue, after ſomgry yeares ſorutce, and ſo many 
favours recetued, beene bighty rewarded - For '\which favours, 
becauſ they ar 4 many more then my ſlender ſerutce.can requits, 

7 beſcech God to vonchſafe the reward of them with the riches | » 
of his Grace end evermore to bleſſe your Highueſſe, together 

with your moſt Prixcely wife, and whole Progeny, with all Corpo- 

rall and Shirituall Graces, Of wheeb my deſires and wiſhes, let 

this Dedication beare witneſ[e. Written 11 your bighneſſs Court 

at Hagenbach the 122,of September, Ango Dom. 159g, » 


3 Your Excellencics molt 


{ _ + humbledeyoted Seruant : 
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: | FIRST BOOKE C or. 
5 " TRIGONQMETRIA: © 
1 Written by Ba KT H 01M Ew” PItiScv's, 
| of Grunberge , Firſt written. in Latite, and rrabffated 
J i0te Engliſh by Ra: Hand(on, Student in chic * 
4 : Mathewatickes. 
».4 | 
0B "3. Of the Nature and qualit of T "_— 
y 
Ty R y pa Ro yn OR ische DoBineof che mag2 
t uting of Triangles: | 
g | _a Figure'co! = chended of | 
- des, and three Angles , as are 
ahd D E FP. 
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WT igonometria: 


434 
agl 0 22 ooh it, Asihe 
__ cy Ls ” AC, ſabtendeth 
KABG Sodtbef eBC, B.: The the angleB AC. 
T he greater ſides ſubtend the greater Angles ; and therefore the 
"up ftdes the leſſer angles, and equal ſides equal angles, Therruth 
*P of the Theorem is maniteliof ir-ſelfe ; yer it is demonfirateq in 
= thei8and 19 Probl. ofthe firſt booke of Ewclide, and inthe 42 and 
_- 43 Prob. of the 3. bobke'of Regiomontanus 12, It is. allo plainly con- 
firmed by the faces Axiome of the 3. avd the thitd of the 4 booke 
following. 
6 The meaſure of an Augle, ts the arth of a Cirtle, deſeribed from 
. the pojet of the Angle; and imereegted betweene.the two fider (of that 
Angle) increaſed, "6 it the tfiacigle AB Che meaſure of the an- 
gieBAC, is the arch OP, « Zan 


| * 7 Every Circle in Trigoneajctria, i. divided into 360 Parts, cx 
2 gre" * ani ag iine, every degree into 60 Seruples or Minutes, and 
every minute into ſo man) Seconds, Fc. Which parts are ſo wuchthe 
greater, 4s the Cirele greater ; And tho/o apthes which containe the 
Lodave number of Parts, in equall Circles. are equal; in uncquall Cir l 
- "les they are [aid to be Gs Arches : As the-arches B D;ahd G 11, * 
S.- mall. Brac thearcher B D' and OP; are like arches : For Ex- 
5 3 AsBDis 4oparcs in he gre Gate NY ob QP 
Fin the jffe i cixcle LOP,&e. , - = 
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ES Then 4G dr alt of the) wary the 90 pan 
. T Co lement of ahar. zoe ef 4 / -l » 7 | wake #9, 
HY arch th of 90 parts,  Asthe nes ent ofthe arch 
BD 4oparts; isthearch B E 5oparts. And in like manner; * 3 
.. 16: The exceſſe of 61 Arch greater then a Quadrant, ſo mitth 

as the ſaid-arch-14 more then 90 parts. As the excefle of theaarch 

-GEB. 140 parts; is the-arch EB 50 parts, more then a Qua» 
drant. 

11 A S:y-circl:, is an Archof 10 parts. _ 
{12 The complement to'a Semicircle of an arch, lefſe thers a Semi- 

: civele, «ſo much as that arch warteth of 180 Parts. As the comple- 

; menr'of thearch G E B.14o parts, is the arch B D 40 parts. 

' 13 The oppoſite angles made by croſſing of two Lines are dquall, As. 
the angles B AD andG AH, are equall ; and likewiſe th& angles 
GABandHAD, are equalt :-So allo is it in SPhEatl: "81s, 
The truth of the Theorems appeareth of it (elfe ; Yer it-r8 aemon- _ 2 
firatedin the 1 5 Pro.ofthe firſt booke of Engitaz, ſpeakingof tight 8 
T ines mutually cutting ove another. £ _ 
14 An Awple, ts either right or oblique, 

i15.. A right angle, is that whoſe meaſure ii 4 Outdrant.. 


X 


16 Anoblique angle; # either obtuſe or dtwe. ec 
- 147 An obtuſe augle, is that whoſe mea/urt. is more then 4 ute | 
drant, as B AG. Bu. 2 $ © 0 © 1 ET 
"18 Anwente angle, is that wheſe meaſnre is leſſe then a Onailyant, ©» 
«a BAD. :.'.- RE es ? 7. 8 
| 19 The Complements of angles, are ſaid te bee as the complements. 
of Arches. | ' | LT; IV 


20 All Angles comming together upon one Line ( drawne ont at 
length) being taken together, are equall to two right Angles, Asthe 
argies BAD, EABandE AG mecting intht point A, upon the 7 


line GD ; arecquall cothe two right angles GAE, and BAD, 

. by the oppecation. | | 

; © 21 Therefore if two Oblique angles meet pou the ſaid right Line, ' 

c : fArawne ont at length; the one ts the Complement of the other, ta twa _ 
: right agles- As the angle B A D, is the complement of the angle 


.7*GAB, tocwo right angles. - 
22 4M Triangle firſt of al, hath ſome of the fides equall, or elſe alt 2 


B 2 
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_—— 7c: * ! of Trigonometria, | 
223 If a Triongle have for of che files #q 
6 ial} Jury £22 of the equal ſides, cntterh the baſe and the angle, 
oppoſite to the baſe, into two equall parts, and comtrarily. As in tha 
Triangle of two equall fides A B and B'C ; the perpendiculerB D,; 
; .curterh the baſe'A'C.,, and 
the angle ABC, oppo. 
fite to the Baſe, into two 
equall parcs. It evtteth 
the baſe A C, into twe e- 
al} paris 3; becauſe if jr 
#ould nor cur at inte two 
equall parts, but ſhould 
fall withons che middle 
point D, chat is in E, it 
ſhould nor 'bee perpend]- 
cwler, and ſo not the ſhor. 
F reſt Line, berwixe the 


oppoſite to the baſe, and his meaſure A F C, into twoequall parts; 
.þceauſerhe angles are as the ſides, by rhe Fifthhereof;  . 
"24 A Triangle of ſome equall fides, is either equicrurall of 8qui- 
all. | 
" 25 An equicrurall Triangle, i that which hath ouly 2 equall fades. 
26: An equicynrall Triangle, is equiangled at the baſe and comrary, 
by the fifth hereof. 
++ 1.27. An. £qui/cterall Triangle ( © called through the excellency 
thereof) 5 that, that hath all chy1e fBdbs,equall ane to another. © 
1.28 An equilaterall Triangle, ts equiaugled, ani "contra : by the 
filth hereof. 
29 Moreover, a Triangle is Right angled, or Oblique angled. 
39 . Aright a»gled triangle, i that, that hath one Right augye. 
21. Inright «gled Triangles having only one right angle, the ſub 
. tendent-to the right angle,is commonly called; he Hiporthenuſa : butthe 
fide including the Right angle, are called the Prrpendioutar, ang the 
Baſe (at plexſire.) As in the Triangles AB Cand ADE, the ſides 


 theperpendiculers, and B Cand D E, are the baſes. 
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point B, and the right line A C. Alſo it eutteth the angle ABC, 


AB and AD, are the Hiperhenwſs ; BC ayd DE; the Perpendie 7 F 
eulzrs; AC and AE, the Baſes ; or contrarily\k@andt AE, arc B+<; 
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. 32 AnOblique angled triangle, is that which hath all the avgles 
0 vligue, | 
4. 33 Anobhque angled Triangle, i either obtuſe angled, or acne 
angled; 4 
34 An Obtuſe angled triangle, is that, that hath but ove obtuſe 
angle. 
35 An Aemte avgled triangle, « that, that hath all the angles 
Ante. 
Laflly, 4 Triangle 5 either Plaine or Sphearicall; plaine in a $ 
Plaine, and Sphearicall upon the Globe, iN 
37 The fides of 4 Plains triangle in Trigenomettia , 4r8 right > 


Lines onely. ” 


Touching right Lines, for the better underſtanding of. 
Trigonometria : Ix is neceſſary to knoyy theſe 
Theorems followwg. 


33 1f a right Line fall «pen right Paralell lines; It maketh the 
lik e «ngles (likely or alternately ſcituated) equall, and eemtrarily« 


LIMI 


" — As if the righe line A B, fall n 


. 2» 


_ Lines drawne through that ſpace. 


& A. > 
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rigonomctria. 
| pon the paralels CDandEF, ic 
maketh the like angles BHD and BGPF. Alfothe avgles alter. 
nately ſcitnated, are CHG and HGF, &e. which are equall all 
One tO another. It the right line AB, falling upon the right Lines 
CD and EF, make the angles alike, and alternacely ſituated e. 
quall( that is, the Acute angies equall to rhe acute, and the Ohtaſe 
angles co the obtuſe ) thenche right lines CD andEPF are Para- 
lels. Ir is the-29 of the fir of Exclide. The vaturall reaſon ; 
Forit AB bea rightline, theright lines CD and EF, cannot be 
equally diſtant one from another ; unleſſe they incline tothe r1ghr 
line A B with equal] ansle*. From hence may be gathered, 1f may 
right Lines bee perpendiculer to on? right line , they are Paralell ove 
to awother. Astheright lines CD andEF, are paralell one to an= 
other ; becauſe they are Perpendiculer to the one and the ſame 
line DF. | 
29 If many right Lines are cnt by divers other right lines, paralell 
one to anether ; the Interſegments are provertienall. As it the two 
right lines A Band A C, are cut by the parales EH, KM, and BI. 
T ſay the interſeements AE and AF, ard likewiſe EB andF C, 
are proportionall oneto anether - That 15.to ſay; If AE, bee the 
+. part ofthe rizhtline AB? AF allo ſhall be }. part of the righr 
line A C.&c. The reaſon 1s, becauſe the right line E H, catteth off 
E:part from the whole ſpace DG1B, and therefore from all the 
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- fide of the fign'e, and the Segments of the other {ide thereof added t0- 


"EB, and FG; chars the right angled figure E F (@Q ixcqualias 
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eentrarily : As the'paralels AF and GH, hounded wirh the para- ."M 
lels AG and FH, are equall :. For fithence the whole-lines AQ 
and G1, are equall ; alſo of neceflity, A F and & IH being 7 part 
thereof, are alſo equall. | — "1 

40 If two right Lines be multiplied in one another ; there 4 mille 
thereof 4 right angled Onadrangle. As if the two r1ohe lines AB 
and AD, be multiplied one in another ; thereof is made the Qua- 
drangle ABCD, If then AB be 5 foot, and AD 6; the whole 
quadrangle A B CD, ſhall be 39 ſquare feet, as appeareth by the 
pricked lines 10 the Diagrams, 


THR 8 Wk 3 &2.B 
LI " 
ddd. | 
"L141 v WICBane -——* 
att T 
aetenforn heron . l | - . 
"AIR, - —_ ONS 


 % 


41 Theright angled Figures made of one of the whole EO of ode 


gethop; arcequall to the right angled Figure made of both the whole 
Lines. "As the tight angled figures made of the whole line A.D'6, 
and the Sezments AG 3, and GB; that is, the right angled” 
figares AGFD18, andF GBC 12, added tegether, are equalito 
theright angled figure ABC D 30, made of both the whole lifes 
AD6,andABg5 —_ 
42 "If fonre right Lines «re proportional! (that 18, atthe firf} to | 
ſecond, (© 15 the third to the fourth) the roght a-gled Figure made of 
the two meanes, (hall be equall ts theright angied Figure wade of thi 
two extreames.” As.if there be foure Proportionals, AB2, EF'3, + © 
FG6,BC 9 fect, theright angled Figure made of the two meanes 


the right angled figure made ofche extreames AB, and B or 


5 


© t Hence it is, that if foure right Lines be proportionall, three of 
4 thews being given, the fourth alſs « given ;, Por the right a»gled fi- 
gore of the meanes divided by one of the extreames, the Oltetrert 1s the 
they extreame. ASifir were ſaid: 
; As 2, to-3. S0156, tO 9. 
.- Theright angled figure made of 3 and 6, that is18, dividedby 
the firſt excreame 2, the Quotient is the laſt extreame-'g, &cs - 
And. this is the reaſon, why in the Rule of Proportion, commonly 
ealled the Xwle of 3 ; the-two latter tearmes are multiplied toge- 
ther, and that ProduGt divided by the firft, viz. Becauſe: the pro- 
duR of the Multiplication of the ſecond and third cearmes; which 
dividedby the firſt, ſhewes the fourth ; For Divifiovand Adaltipli- 
®_ - e4fienproduce one another murually : and it 18 nothing materiall in 
= .the worke, whether ofthe two meanes you put in the ſecondorthird 
= Place. Foreither, you may ſay; | 
W7_. As 2 to 3. So6,to— &e. Or, 


- 


#5 

WL __  As2,ta 6. $03.to — &c: | 

_ AlctongW® the propertiqn-.of the firſt , ito:the ſecond; and. of 

= _ the'third, ro_rhe fourth, bee one: in the former; -and ano. 

+ ther in che latter placing of -the -reavmes,; yer pophall a 
| «+ , 0 3051] 5 Ie -:; 
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cmctativet inbock; wgcanſe 1 ic is all « one whether you wa Up 
3by 6, or 6 by:3,&c. 

2 Henee Alſo it js, that equall right angled Figeres have thei Mes 
reciprocally propertionall, That is in equall right angled oo 
as the lefler fide of the firſt right angled figure, to the leſer ide os 
the ſeeond right angled fioure : So is the greater (ide of the ſecond 
to the greater ſide of the firl riohr anoled ficoure. And Comra: . = 
As in the equi-reAanoled figures ABCD, and E F Gn, 00%" bw” 
pear&h. ' 


As AB,to EF. Sos FG, toB C.&e- 
EE 8" 5 

The cauſe is maniteft bythe laft D/agraw afore-going. 

43 If three right Lines bee propertionall, ( that is, if asxhe firſt to 
the ſecond, ſo is that ſecond to rhe third :) the Square made of the _ 
eat 7s equall te the Oblong made of the extreames, For that the W 
Meage 1s tice put, after this manner. 


f 
E As A hee D | L 
tO gs _—_ 
y $0 : End D 
tO E-—— — 
ly 
£ Ivisall one as if they were 4 Proportionals : Therefore wield: 
Y ever hath beene ſaid 'vf fonre proportionals, wee are alle to under= 
Iz. mo - three proportionals. Fe: 
ba a right Line being cut into two equall parts, be cominuedent . | 
ed 20 Fa 3 Anoblong made of the line continued, and the line of Con. _ 
tindation 3 & equall to 4 Square made of a r gh line ( of one of the £ 
Biſeg Wents. and the line of continnation T4, together) %® at "4 
| Ads of the ſaid biſegwent by the 6 Prob. 2 Budlide. » 
af ter AK be aright line cnc into two equall, parts, inth <P | 
oo "O; and coarinued' to the poins Br —arrenbgtr be 
| continuation thee. le mage 
ye ABCD;- [HS 3 any, + ive "£3 Lo 


; ones 
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Ls 4 G B, which is equall to 
K+ 'B EN HP, - — #. ns of the Biſegrmencs 
_'> | GK, and the Line of 
we | "| continuation K B, added 
4 together : Frem which 
2 ſquare (by the right lines 
KL and CH,) ler the 
| ſquare of the biſegment 
"* HARE L L ILFH, beecutoff, that 
the Gromon M N O,may 
lk” M remaire. _ 
E:: | e 1 ſay,thatthe Oblong 
_:: ABCD, is equal! te 
=” = — —'" the ſquare GBEF; lefle 
by the ſquare ] LF H, or 
$4 | which 1s all one » 1 tay 
the oblovg AB CD, is 
| ___equall ro the GEnomen 
A — — M-N.O. For the figures 
or ſpaces M andN, are 
cotnmen to both : But the ſpace of the Green O, or the right ane 
gled figure I CE bs is equal] to the right angled figure GHDA 
. Forboth of thera are made of the Biſcoment and the continuation 
.Therefore if a right Line biſeCted be cominued, &c. which was to 
| be demonſtrated. 
- Andthus much of right Lines; as of the {ides of plaine Trian- 
eles, I hayethonght good to ſet downe. Now I will returne 
to plaine Triangles themſelycs. 


5' Ina plaine Triangle, a line arawne Paralell to the Baſe, cut- 
teth the Pie thereof proportionally. 


As inthe plaine Triangle ABC. If KL be paralellto the baſe 
--BC, it extteth off from the fide AC}. part; and allo. it entteth 
_ From he fide AB. pars, by the 39 hereof, And ſo they ball bes | 
| As AB, AC. Sois AK wAL, Alſo, —— | 
- RL A4A DRE: Sois AL toCL. Allo, —_ 
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46 If divers plaine Triangles are compared. together ? Equian- 
gled Triangles, have their ſides abomt the equall Anvles propor tionall, 
and Contra: by the 4 Pro. 6 Enclide. £8 


> This Theorem 1s the chiefs ground of Trigonometria: Therefore 
aboye others, 1t15 to be diligently explained and Noered. 


D 


A —C A k/ 

The Doaleition, Let ABC andA D E, betwoplaine equi- 
angled Triangles, ſo as the angles at B andD, at A and A ; and alſo 
atC and E, beeequall-one to another: 1 ay, thei ages about tho 
equall aveles are proportional) ; that is, 

x As AB,coBC. Sois AD,tco DE: 
2 A8 AB, to AC. Sois AD, to AF. 
2 ASAC, CB. .S6is AE, toED; = 

The Demonſtration. For, becauſe theangles BACandD A E, ; be” 
are equall, by che Pro : Therefore if A B'bee applyed to AD. 4 
AC ſbaltof neceſſity fall in AE, and by CS LTIY $-: 
figure ſhall be made. ; A504 
Jb which figure , becanſe that ABand AC, 
©. ther, andalſo the anglesar Band D, and at C:; 
&.Þ BE Therefor the otherfides BC } 
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ll by the 38 hereof : but it in a plaine Triangle, a tight 


'Linez paralel) to the Bafe, cncecth the ide proportionally by the laſt 
alore-going Therefyre in the Triangle ADE, the co line 


[- 


B C, being Paralell cochebaſeD E, cutteth theſides A-D and 
AE propertionally ; and ſo 
AsA B, to AD. SoisAC,to A E, 


7” a IANS 

*<overiiag by the point B, let che right Line B F, be drawne pa- 
ralell to the baſe AE. and it ſhalt cot the other two ſides DE and 
D A; proportionally in the poirits Band F; by the ſame laſt afore- 
Jad And then the proportion ſhall be, 
IF © A&AB,to AD; SoisFE; wDE. Or, which all one, 
b: ASAB,to AD. Sois BC, toD FE. 
PTY - Fot P E'and BC, are equall by the 39 hereof, Beſides, (i thetee 
| are ; 5 


| ' ASA B, L0AD. SoAC,toAE.. 
TY »2An# /o-B C, to DB, they ſhell be alſs'3\ } a 
theger 2; lo SWAN; to AE. SoB GOP's: 71 
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- For whatrhings are agreeable yn one-third; are-agrecable alſo to 2 
one another; Therefore generally, :/,...; + >, - 3 
1 A8AB,to AD, SoisBC,toDE. 
2 ASAB, to AD. Sais AC, to AE: 
/ 3 ASAC,to AE, SoisBC,toD E. 
[ ' Laflly, becanſe it is not materiall tothe worke, whether of the 
meane propertionalltearmes you place in the ſcoond or third place; 
by changing of the(e places, they ſhall be, 
i As AB, toBC. Solis AD, roD E: 
2 ASAB, to AC. Sois AD,co A E: 
3 AS AC,toBC, Sois AE,coDE. 

And fo plaine equiangled Triangles ( as theſe here ABC, and 
AD E, are) have their fides, comprehendipg the equall angles pro- 
portionall, which was to be demonfirated. 

The illuffration by Numbers. Lec AB bes feet: AD 10, D E 
95, and it is demanded how wany feetis BC ? Anſwer 3. For, 

Fr AD DE A B. 
; I tO OG6, Sois £5» 
h = 22 (co 3:BC. 
Let AC, be 4 feet; BC,3- DE,G. and it is dem » hew 
many ſcetis FF ? Anſwer 8. For, 


BC AC DE. 8 
Ar) 3 te 4 Soils 6. of 
| (to 8. LE 
47 1f divers plains Triangles be compotuded, 0819 wh vight 


lines Paralels, the intorſegneents are proportional. + As for Exanm- 
ple: If therwo Triangles E 4 F and F 46, bee eompanndedy 


_ 1. e-:") pot "rironc Re] 52 | 
"2adbe. Hor ger BC D and. EFG, their in- 
terſegments are proportional. 

ASBC,toEF. Sos CD,co FC. Or, 

AsBC,croCD. Sois EF, to F G, &c. by the 39 hereof, 
or by the lafl precedent : For the triangles AB CandAEF, are 
equiangled by the 3$ hereof; - becauſe B C and E' F, are paralels? 
Therefore, 

As ACtoAF. Sois BC toEF , by the laſt afore. going ; but 
by the ſame. 

AsAC,toAF. SoisCD toFG; and iho(e that are agrecable 
toa third, are alſoagreeable to one another ; therefore they are alſo 
AsBC,toEF, Sois CD, oF G,&c. 

SE: 48 If an fide whatſoever of 4 plaine Triangle be continued , the 
by outward x, made by that continuation, is equall to the two inward 
oppoſite angles. Asit in theplaine criangle ABC, the fide A Cbe 
eonrinuedtoD ; the outward angle B CD, ſhall be equall to the 
two inward oppo. B 

fite angles BAC | 

and ABC. Forif 

from” the point C, 

were drawne the 

right line C E ,Þa- 

ralell to the right 

| line ## ; theont- 

| Ward an6lc BED. 
tral be Cofripoun-. 
dof tHf@anolcs' E-C D Pr ECB. Burt the atſoles ECD and 4 Be 
arc equail to the two inward oppolite angles B "4 C and 4BC (that 
isto lay,the angle E C D,to the angle B AC,and the angle BCE to 
the avgle C by rhe 38 hereof ; bzeauſe of the parale! s ABand 
CE, Andthcre Otpuhe atole B C D, is equall to the two inward 
oppoſite angles B " ABC, which was to be demonſtrated. 

49 The phree 4 los ina ne Triangle, aye equal! to [1w9 right 
angles. At ih the pl 1 triangle ARC, ot the former figure ; I lay, 


| ; the 3 angled A B C|BAC,aDd-A. CB, equallto 2 right angles. 
 Forthe TX: wy hw in 9ne poI1nt; che ſame Line, ars 
+ Eexall totwo right ngles, by rhe 20 hereots three angles 


| ABC, 
7:0 209 
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ABC, BCA and.Þ A G melo tne ama: | 

i nific Ed CG vpon whe. regu line , Forchoapgle Bil Att 
common to. both , and-the angles EN; 2 rcp ang ; arg equal 
to.the argles B A.Cand 4 *; C, by.the- laſt afore-gotng-: , Theres 
fore the 3. angles, A BC, BCA; and BAC, are equall ey wie 
rizht angles, which was to bee demonficared;; - Heage 1s; M opgat 
In : 4 plaine- Triangle, there - can. bee Surge nighteof01D 2 venfa 


Si FAS 


avgple. s| 
2 And oue angle being right or obtuſe, the erher tma are wee 
rily acute awples. 7901 Qh 5413 


3. And the third ang! le, # the complement * a9) fe he ber yo, | 

fo two rrght angles, Hence 

4 Laftly, if rwo-Tri mples are eq wiangled,; in 1». of their angle 

they are wholly equiangled, 

50. 1ndright angled plaine Triar. gle, the ftaes including the.ri 
angle, are _ 14 10wer , tothe Hypothenn/a. By the of he. 
Pro. 1. Enmct: 

The declaration : In the right angled plaine Triangle A BC, 
right angled at B, Iſay the ſides AB and A EC; including the 
: riohe angle ABC, are equall in power to, the bypothenuſa $ 
; AC ; thatis,the ſquares of the fides AB andB C\towit, the 
| ſq nares ALMBand BED C, added together, are 

(nory of che hypothennſa A C ; to.wirt, the ſquare AC 

The demianſtration : For if from: the right angle B, 
the perdendicalerB F G, then ont of the ſquare ACK I, 
the two oblongs ABG1 and FCKG, which are. 
the ſquare B:E D ©,. andthar other to che\ſquare AEM B.! 
cherefors the ſquare AC KI, compounded: thaſetwo oblongs, | 
equall ro thetwo ſquares, A LAM B andBE qx6 ——_— 


"(72 


But that the two oblongs, AEGIandFCKG, areeq 
the two ſquares, 4A L ALB: andBEDC, isto be prooue F 
one_in Rec Ard firſt of the oblong f FGTI, it So: BL 
prodyed. ---- 98 

frhree £1 ohir Lines! 'proportionall, rhe aate of the meane is} 

eq licd he oblong de of the rwo extreames by the 43 bereof'> | 
Buetherliceeright lines AT, AB, andAF,are proponional ol 
as ALtoAB, SoisABroAF. Therefore the 59 
_— TT | 
4 


af if hd 


" 27 The ft Booke of Trigonometria. | 
. * The Aris proved; forthe Triangles ABC andBAF, are 
. d, beeauſe of the commonangle at A, and thetwe right 
angles BandF,by the fourth ConſeRarie of the 43 hercof : There- 
%y —_ the 46 hereof, at AC (cqualito AT) ro AB. So ig AB, 
© . 

In like manner it is altogether proved, chat the Obvlon 
FCKGE, isequall tothe ſquare BE D C. For the Triangle A B C, 
and B CE, are cquiangled; beaanſe of their comracn angle at C, 
andchetwo right anglesat B and F, by the fourth ConſeRaric of 
che 49 hereof. 

Therefore by the 46 hereof; as ACtoBC,ſoisB CroaF Cx 

Aud ſoby che 43 haceof; rhe ſquare of BC, is eguall to the oh« 
long madeofche lines AC,toK C, anJF C. Therefore in a right 
5 angled plaine Triangle, the (lides ingludiag the cight angle, are e- 
: | in power to the Hyp>thenula , whisn Wis 6 32: Dm ne 
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ve firſt Booke of Trigonometria, 
| Commentary, BE 

By a more mechanical! way, this Pro : may bee demonſtrated, 
vis. Lat AB Cbea Triangle, right angledat B, and let AB, be 4. ©" 

BC,4.and AC, x feet; let every ſige be ſquared, and let every 

Square bee diſtinguiſhed into ſquare feer, by the prieked Lines; 

and you ſhall ſee the ſquare of the Hipothenuſa A C, to have in ic 

fo many ſquare feet, as the ſquares of A B and B C, taken cogether, 
Conſeitarie. 1 
T herefore in 4 right angled plaine Triangle , «ny of the two fider 
bring given, the third ayes, ſaid ts be g:ven, As it the two lides in- 
por 7. the right angle A B, and B C be given : viz. 3+ and 4+ their 

Squares 9, and 16. being added together, is 25 ; the (quare Root 

thereof being extraftes, the Hypothenuſa A C, ſhall be found 

5 Parts: | 
c extrarily, if the Hypothenuſa 5, and one of the (ides, including 

rhe right Angle 3, bee given; ſmbtract the Square of 3, from the 

ſquare of y ; That is, the ſquare 9, being ſubtraied fer the ſapare 

25 ; and out of the Remainder being 16, the {quare Root being 

ExtraRted ; the other fide including the right Angle, hall befound 

4 parts. 

Commentaries, about the Extratiion of the Square 
| Root. 

x If after the Extra&ion of the ſquare Root of any number, any 
Fractions fall remaine, put for Denominator nnder thoſe Fra- 
&ions, the Root doubled with 1, added thereunto ; after this - 
FRanncr, — 


— 


xz ( 35: Na 0s 

2 The Root which hath theſe Fractions adjoyned , js never exaRtly.. 
true. For the true Root multiplied in it ſelfe , ought co.pro«., = 
duce the Number where-out it was Extracted, without any dif; - 
erence, But it you multiply the Root, 34-1n it ſelfe ; tha 48, af. 4 
you multiply 3 4. by 34. you fhall not produce the 'rrue, Num -. 
ber x2, our of which 3 4. was extracted ; but onely 1x, 13, Canya 


"* ectning which, ſee Row in his Elements of Growerry, , 
_ | $4b.12. And Lanwes Sthbover, in hisCoimmpene upon. Zain | 
__ © Arithmeriok. | EIS 
4 was ot in a plarna right angled Triangle, the Hans ine { E | 4 43 RK 
E 438 p I - #; es > —_— Nat = ru VE MI Oh. 
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| "EPI of T rigonometria, © 
| 4 for the moſt part irratiouall to the Hipethenuſa : that & in. 
expligable inas cxaft number,” of what quantity ſotver. The camſe 
- appearerh by che ſceond commentarie next before going. | 
52 Inaplaine right aug led trimple, the one of h acute angles tis 
the complement of the other, by the 49, hereof, It is very eabily 
prooved in this manner. s | 
In the plaine Triangie ABC, righr. angled ac C, the one of 
the acute angles A B C, is cquall to the angleBAE, bythe 8. 
hereof ; becauſe of the paralels, E A and B C.. But the anole 
E AB, is che oomplemene of the angle 'BAC , by the worke; 
| >" is the angle ABC, the complement of the . angle 
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f be ' the eicunference 
if inthe Circle ABC, thecircumference 
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It is more plainely thus demonſixated: As for Example, ofrhe 
avgle A BC. .From the ſaidangle A B C,let the Diameter BED . 
be drawne through the whole plaine of the circle. | 


Ard from the center E, to the cireumference A B C'D, let the . 


two Radii BE A, and E © be drawne: : I ſay, the divided angles 
ABD and D BC, are'the-$. of the angeles divided AED and 
BEC:. Forthe angles AB Eand B AE are equall by the 5 there- 
of; But the angle A E D, is equailtothe angles ABE andBAE, 
added together, by the 48 hereof. ' Therefore the angle. AED, is 
gouble to the angle A B D. 1 A v5 

"Iu hike manner; theangles EBC:andE CB, are equall bythe 


54th hereof; and te both theſe togerher, is the angle D E C equal}; - 
by the 48 hereof. Therefore the angle V'E C is donbleto theans 


ele D'BC. b 
Then. becauſe' the parts 'of the angle AE C, are double rothe 
parts of theansle ABC, © Therefore-alſo' the whole angle 1A BT; 


15 double 10 the while angle ABC; And thereupon the' argyle! 7 
ABC, 1s 8: of riſe angle AB C;: and conſequently 4.of the areh | » 7 


ADC; which is the mexfare'of the angle''A'E C: The ame 
et reft.! 1ftherefore aplaine Tri 
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of chu ine Triangle bo indetibedin® - 
the = 504 er theCiteurnſerence and, 
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retite oppoſite t6 the angles; 'whith yas ra GED? 
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bs " ME: "# , fas 06 e of- | 2 Nile 1ot 4, : PER 
, 1 If the fide of a plains Triangle, iniſcribed m a Circle, be the Dia. 
% 7 LF » : A - o 
2 z mter; the angle oppoſite to that fide, us a righe Angle : That is, ge 


"deg. for that it is oppoſite to a Semicirele, which 18 186 deg. 


Fo 


a Tf divers Triangles right lined, bee inſcribed in the ſame Segwent 
of aCirele, upon one baſe ;, the angles in the Circumference are 
equall. As the two Triangles ABD andACD, being infcri- 
bed in the ſame ſegment eftne Ciree ABCD ,, upon the ſaras 
Baſe AD, are equianyled in the points B aud C, falling .in rhe 
cirenmference ; For the ſame areh AD , is oppoſite te both 
thoſe Angles; that is, tothe angle ACD, and alle to the ane 
vie ABD. 
XS 54 Iftwo plaine Triangles, inſtribed in the ſums ſegment of a Civ= 
* ale, ayonthe ſame Baſe, bee ſo joyned together inthe top, (or inthe an- 
- ger, falling in the Cirenneferense ) that thereof % made 4 Ouadrilate- 
rall igwre, interſebed with Diagonals ; The right angled figure maile 
the Ditgonals, is equalil to S right angled Figures ( $090 
) wade of the oppoſite fdes, Prolomic 42d Copernicas.. 
+ The Declaration. Let ABDandA CD, betwo Triangles, 1n< 
ſeribedin the ſame Sogment of the cicele A B CD, apenthe ſame 
baſe AD, f joynedin the top by the right lineB C , chat rhereup= 
on is made the foure-fided figure ABCD. I fay, thacthe right- 
angle made ofthe two Diagonal AC audB D, is equally 
UERgu-angied fignces cogether , made of rhe oppoſite 


AM 4 
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AB andDC, and alſo of the fides BC and AD. 
The Demonſtration. 
\ Forif-atthe point B, you make che angle ABE, equalltothe 
angleD B C, and ſs youcut the Diagonall A C, into two parts by 
the right LineB E, at the point. E. 1c is manifeR,that the right, ans 
gled fioures of BD andEC; andalſoof BD andE A, are equall 
to the right anpled figures, made of BC andD A ; andalfoof CD ' © 
and A B, Forif foure right Lines be proportionall, rhe righg an-\ 
oled figure made of the meanes, 1s equall tothe right angled "ure | 
made of the extreames by the 42 hereof. But the foyre right Lines - 
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: BD,DA,BC, andC EE, are proportionall.. For veeaaſe 'the Tris 
avoles ABD andB CE; are cenranpled, becauſe of the equall ah; 


ples B CA'ard BD A; by the 24, CouſelF. afore: ooins'; alfdh 
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gles $BCD andBEA, by the 4.th ConſeRary of the 49 hereof. 

Therefore their ſides are; as BD,roD A, Sois B A,to AE. 

Therefore the right anled houre of the rioht lines D A andBC, 
are equallto the right angled figure, of the riohe lines B D andCE. 
And likewiſe the right angled figure, of the right lines D C and 
B A, arcequall to the right angled fieures, of the right lines BD 
and A E. Andcontrarily, the right argled figures BD andCE; 
3 and alſo BDand AE, are equall ro the right: angled figures, made 
bo of DA and BC, andalſoof DCandBA. Bur the right angled 
© - © figures, made ofBD andCE; and aloofB Dand AE, are the 
right angled figureot BD and AC, by the g1 hereof. Therefore 
the riohe angled figure, made of rhe Ss s5BDand AC, are e- 
quallc co the two right angled figures, made of the two oppoſite ſides 
of DA andBC; andallo of DC and B A added rogether, which 
was to be demonſtrated. 


Conſeitayy? 
Therefore in a Quadrilaterall figure inſcribed ina Circle, and in- A 
terſefted with Diagonals, and fo confi fling of 6 right Lines : Amy5, | oF 


of them, being given, the 6. ts alſo = You have moſ{ excelent 
Tpnpſcs hereof in the ſecond Booke. Pre.32,33:35-36,37,38, 


5 eAnd thus much of plaine T riangles, 


It followeth of Sphzricall. 


$5 The ſides of a Spherical Triangle , are the arches 'of great 
ohh The þ one being leſfſe then a Semicirele. 

56: A preat circle of the Sphere, « that which dividerh the whole 
Spbers as two Hemiſpheres, and /o # every where diffant from his 
EE: olertby a Dyadrant of a preat C ircle. 

_ 57 If agreat cirele, of the Sphere , paſs by the, Pole of another 
S. great Cirele, they cut one another a right angles: and Comra.'. . 
Let AE C, be aoreat Circle of the Spheare, whoſe Poles ler be 
B and D; by Which "Poles Band D ;. let. another greay Circle paſle 
being B ED; I fay that; che oreat ! CirdeB ED, -cucreth the great 
-Cirele A EC, ar right angh ad ra: and. For: upon. the 
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AB, BC, CD, DA, are Quadrants, by the left afore-gving ; 
Therefore the amgles at E and F, are right angles by the 15 hereof, 
Which was to gs . | £2 Pl A 

$ Themeaſwreef 4 Sphericas angle (if it beet in 4 great 3 
—_ ) «the arch of a great Cirole Cetbea from the Angle ne” mo 
intercepted betwixt the two ſides, bring continued ont till they ars 
Pnadrants, by the 6. ard 56 hereof. | . 
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EP! The firf Booke of Trizonometrta, 

As the meaſure of rhe Sphzricall angle BAC, is not the arch 
BC, but thearch E F, intercepted betwixt thetwolides AB and 
B C,eontinned till they are Qnadrants : that is, tothe points E and 
F ; becauſe the arch B C 18 nor Qeſcribed from the angle A, but the 
areh E F, by the $6 hereof, Therefore the arch B C, cannot be the 
meaſure of the angle B A C, by the 6. hereof. 

59 If the ſides of a Sphericall angle bee continued till they meet 
rogether, they make two Semic:rcles, and comprehend an angle equall 
and oppoſite to the firſt ang le * of 

As the ſides ABandBC, of the angleB AC, being continued 

.to D, make the Semicircles A BD and A CD ; and comprehend 
the anole B D C;equall ro the angle B A C; beeauſe the ſame arch 
C H, meaſureth both thoſe angles, by the laſt afore- going, 
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E-US 5 WY 1) \\ ac. | P40 L | . 
Go Every Sphericall Triangle, from ever yang hath aunther Twi- 
angle oppoſite thereunto, whoſe Baſe and the angle oppoſite ts the baſe, 
are the ſame : The other parts are the Complenuents of the parts of the 
former Triangle. Asthe Triangle B A C aforeſaid, from the angle 
. A, bathche TriangleBD C oppoſite thereunto, whiſe baſe B C, 
and che angle oppofire tothe baſe B D C, is the ſame by the la 
; afore-going : and the fides BD andDC, arerhe Complements 
3 ofthe {ides AB and AC, toa Semnicircle. And lafily, the angles 
_—_- DBCandDCB, are the complements of the apgles AB C and 
2 BCA, rtotwo right angles, by the 21 hereof: 
= 61 The ſides of a ſphericall Triangle may be changed i#to angles and 


=  -  gontra-the complements to a Semigireale, in either of them 2? being ta- 
7 Refer theyre ſide, or the jo en ifle. Ler ABC bea Sphz- 
—, - cieall Triangle, obtuſeangkd arB. Let D E” be the meaſare of the 
> _' angleatA:LetFG be thengeaſare of the acute angle at B, (which 

vc complag. of che obtuſe apgle B, being the greateſt angle in, 
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£0 angles, and cogrre : which was to be demonſtrated. 
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© ? - In - —_ _ + 7 FF TY he of JonomEt 12 : | 
e given Trianigle) and lee Hi, bee the meafare'of the angle, 

KL is equalito the archD E3 becauſe KD, and LE are;#ua- 
drants, and their common complement 15 LD. LM is cquillo 
the arch FG; becauſe LG and FM, are quadrants, and their 
eommon complement is LF. KM is equall ts thearch HI, be- 
cauſe KI, and MH are quadrants, and their eoggnon complement 


is K H, Therefore the ſides of the Triangle K L M,areequall to the” 


avgles bf the Triar ole AB OS takirg for the preate!l argle AB C. 
the complement thereof FB G, By like ceafon, it may be demen- 
trated, thatthe fides of the Triangle ABC, are equall go the an- 
gles of the Triangle KL M. Forthe fide AC, is equalitoD I, the 
meaſure of the angle D K1, which 1s the eemplement of che ob- 
tuſe angle MKL. The fide A B is equall to the arch O P,being the 
meaſure of the angle ML K, And laflly, the fide BC, is e. 
quall to the arch FH , being the meaſure of the angle LM K, 
Foe AD andC1I,are Pnadrants : foare AP ardOB, BF and 
CH, ArdCD, AO,andCF, arethe common complements of 
two of thoſe arches. | 


| Therefore che fides of a Sphzriea!) criavgle, may be 
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© #4 Ovirizht enlewnbens wpler, A ABC, or with ru 

angler, "4a ard ene vente avgle, zo 
_ Foy ve ages ar Fard D, phe right an- 
| 


z | 6 4 rp ax: py led-Tobi yae Wye i” with Iwsd Atuts anfplet 
% | ; _ Sath from 6s right x" rg Tv:agle, oppoſite Mes 
OT two obraſe ang rye. = 5 you may ſee m the right an- 


IAC, and B D C. 


gled Triang 
65. The \frdes of avi be angled ſpherical Triangle, with two aewte 
20 tu. Asin A BC. 


py The two tof 4'r - angled ſpherical triangle, with two 


obraſe angler , are more ous "Onadrons ; the third fide us lefſe the a 
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| ealttr' ple, with 1we «cute an les , 

! p Ey ab angled [pherical riawgle, Sith 
#bts As-rhe right angled triangle EDF, 
Fade, is oppolire 1 ro the righe anoled 
angle ECD, andthe obtuſe avele 


ph . fidet fubtending the right duplet of 4 [phericall triangle, 
W- having divers right angles are QOuaarants. 

| _-Thezcalenis, forthar; (as. inthertiangle BG #.) Ifthe grear 
I _ [cl and 4 WH, "doc cut the great circle E H at an 
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hereof, Butitthe angle at A, be A a right angle, then um, i 
alſo. Quadtam by the 58.and 15. hereof. 3. "2. 
' 69 A ſphericall triangle having divers right angler, hath: eithet 
three or two right angles : And ſoof the fodes, hath threp or two nas 4 by 
drarvts. Asit you patthe avgle at A, for a right angle, the ſpheris 
call triangle 4 G H\ſhall have three right abgles ar 4, &,apd H ; 
and therefore the three hdesalſo, AG, G H, "and A H, ballbes 


_——_— g 

| er.ifyouput thieangleat 4, for an acute angle, than the ſphar, | 
eicall rriavgle 4 G H, ſhall have two riohtanglesat© and H, and 
thereupon the two ſides alſo, 4 G and AH, ſhall be quadrants. 

70 If the third angle of a ſpharieall triangle, having two right au» 
gles, be acute, the third fide us leſſe then 4 Juadrant. But if obtuſe, 
then the third fide « morethen a Quadrant,” As inthe ſphzmcall tfl= 
argle HG 7, acute angled at &, the third fide H 7, islefſethens 
quacranc. Inthe ſphzricall criavgle A G 1, ebtaſe angled &, rhe 


: thir Gde A Z,is more then a Quadrant. 
h The former Diagram ſbeweth the Demo»fration - 
| beroef, ERS 
* pF 
4 71 An oblique ſpharicall triangle , confSfeth ſimply of arnts an © 
215,07 obtuſe angles orof both of them wixed together, 2 
y 72 AM ſpherical triangle , _ two ohrwh s angles, abd one acute 
4 angle, ts eppojire to 4 ſoharical triangle ,. imply arte argltd. And 3 
. comr-; Asitihe angles, at AandD, be ſappoſed acute ; thep zh& 
1 critangle F. D C, wuthtwoobtuſc angles,at Band-C, and one #eme, 
2 ang. at D, is oppolice ro the fimply acate angled tria AB Cu 2 
73 A f, )hericall ey tgle . with two acnte angles, one ebemſa. . E 
\ Pol 6s oppeſite v0 4 rrrangle Spharicall , frpply oben F< /k : wk | 
contra: As 1! thea-gles, at AandD, be ſuppoſed c A 
2 mianglc ABC, with wo aente angles, ar B and C, and one beak | 
; Dk. ® atA, is oppoſite - to: the: braply. obruſe ang M 
- : #8 hy $1 6 
EN The three Angles of ner) ſpberiedl Toh. - 'Y 
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Te fir# Books of Trigonomertia, 


bY Fs Shentaan Triangles, having more right or obtuſe Angles 
Wc one ; whether they be limple or componnd, che thing is mani- 
ofir ſeife. 

In Sphzricall criansles of two or three acute angles, ic may bee 
thus demonſtrated. 

In the Sphzricall triangle ABC of two acvte angles, right an- 
gledat C, and. acute angled at AandB, the meaſure of che acute 
&-: eBA C, is thearchE F, and the meaſure of che acute angle 
CorD BE, is nocthe arch D E, bat HI, by the 53 hereof. 


[Bac the arches BÞ and'D E, arc equall to a Ongdrant, There: 
fore che arches Þ BandH1, -added together, are more then a que" 
Gram. And conſequently, the angles anſweting to'the(c arthes;; is 
wit, the angles BACandABC , Joymtly together, are more the: 
2 Ottudrant;3 that is, greater them a ri hr Angle,” But the angle 
 ACB, ira right angle by the Prob :. Therefore in the Sphzrieall 
GS - efiadgle ABC,of two acute angles, the three agles arc more / 
= 9 two right'ang les: © if "LOU GA 
p 1X iealteriangle KL M, derly 6 cnt 2 agled'+ Fes 
Ex e of the noure angle at L, is the archN O, he meaſure ofth * 
Far, Bebe areh'V X/5 nn net 


- W., 
2,0 


Bug 


But theſe three Arches, NO, V X,and QR, added together, 
art more then two Puadrants. Fos PV, and P Q, ( being th 
Complements of the two arches £ IR, and'V X,) addedtogaher, 
are |\efle they the arch N O, by the Pro: Therefore the arch 
N O, being the meaſnre ofthe third Angle, is more then the com 
plementrs of the ether rwe angles added togerher. And conſequent. 
ly, alſo the third angle is greater then che Complements of the g. 
thertwoanrgles. And therefore 1D ſpherieall Triangles, —_ 
acute angled, the three angles are More then two right angles A 
mors {ubtill demenfiration ſee in Regiomert. 49. P. 2. , 
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THE SECOND BOOKE 


OF TRIGONOMETRIA 
By B.P, 


Of the neceſſary T abler of - Sines, T an- 


gents, and Secavxts, for the meaſuring 
of Triangles, 


'# 
WO are Triangles : The meaſure of Triangles, is 
11 the finding ont in Triangles the unkuowne fides or 
Sf Angles; by three knowne, whether Angies , or 
ſides, or both. It is alſo called the reſolving of 
Triangles; or the calculating of Triangles. 
+» } ines are Are9'410 Triangles, beſides theit 
; Angles and $1des, but the meaſure of them is 
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- .1riangles, but is derived from Qaadrangles to Triangles. Aud 
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"MM ive, a4 never jel fonnd any proportion, ner perhops 
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Cooked Jnr as Naas of NAD + \$Þy th 0 
ok which right. lines 4phed, fo a Girala have : ad "2 w 


RAdNS, Si» f Q,* 90: wy 
6' Reght lines appled to WP, irele M76 Andes, Tani, 
41d Secants. oe 41.5; 

of AS whtenſe k i 4 right line, Irie in 

hole Circle enth two Segment? , and in like manner ſubtending beth 

he Segments. A 

8 A Swbtenſe 1 either the greateff,or not the ones,” 

9 The greatefÞ Subrtenſe , i that that; divideth the, whale Circle 

into two quali Segments, * Ard ſo irfubrendeth bai the SM 

as the right live G'C.is agar called a Diener, FRE 


We, 


oP. 


16 A Suhteyſe not the greateſt; & that as dividerh the whole 
Circle into two cider Seqmenryr ind fo 8n the one! Solbeatieh © 
an areb lefſe then a Semicirele\,"\ and on the orher' 
Arch more then a Semitircle. Ag the righe live I B = 
ene fide ſubtenderh the arch I F B, lefle-then a Sexnicitole.t" 2 

the other ſide ſnbrenderh the arch T' HB qreotrethenwG cage. |. 

"It A Sine is ether rig $59 th G3 5 ' Wh, ON & 
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4 Ls ts © -61BG ;} isthe right line BE, 
the 3. of che, ſabtenſe of the donble arches of B C, or BG, 
"the 3: of the right lineBE D;, which ſubcendeth the arches | 
BCD, er B GD. So the right (ine of the arches B F, or BH, 
isthe ci ac hi "hat is hd: of the tight liveB K 1, which | 
 ſabteh hk" theJoable gtches of BE, . or-BjH;to. wit, the arches - | 
BP PoE H n | 
v' Conſettarics. 
% T Therefore the right fine of an arch, lefe or mare theu a2 ua- 
dr ant, and iefſe thiw a Senvicircle, is one and the ſame - As. $. the 
ſine of the arches BC,/ andB S, is.che ſame right line BE, 
for thac it is the 2. of the righc line B E 1); which ſubtendert] | 
alwellthearchBG Das the arch B CD. 
- "2 Andtheronpos whenſeever the right] ſme «s called the in: of the 
GA : It j4 underſtood onely the fine of the ( omplement | 
of an arch lefſe then a quadraut. Asthe right line of the Com- 
plementet B C, that 15,of thearch B F 1s the right line B K, + 
5 3 Everyright fine , & perpendiculer to the diameter #awne from 
the one tearme of the 'arch given.” For becauſe in the triangle 
A B D,confilling of two cquall ſides A B,and A D, the ſemi» | 
diamiter K'C.drawne trom the conconrſe of the equall f des, 
eniterh thebaſe B'O, into two equall parts at E, by the defi. 
nition of « right ſine ; therefore that is perpendiculerto this 
- and this to thar, by the 2 3. Qt the firſt. 
4 The right fine of the Compleneent,sc equall tothe Segment of the 
Diameter or Radius, imerceptcd between the right fine of the 
Areb, and the Centry. Asthe right line of the Complement 
n F,co wit,the righe'line B K,' 1s equal: to the right line E A, 
by che 39 of tire fic. 
8 rl * Dd. he phat fra ene 155 the ſegment. of- the Djatacter setevcepted be - 
£ w/o and:thd| Cirenmſerouce.'1, Azthe .veried tine of 
8 _ iro \ is the ſegmentofthe Diameter EC ,. the veried fine 
|  SftheareBG, in the ſegwient of.che diameter & Eo _ 
— 54 "Therefara of verſed #mes, ſomnv'are greater aud ſome leffe. .. | 
by mY Fat ages .< the verſed; 18 of Can arth AVEC * 
3 atk reed bavolne eh GF3,  beiog 


er _ UM » 
Une: 


" The: ſecond | Booke of Trigonomerria, © 35. 
Quadrant. ASE ©,' is the verſed ine 8fchearchBC, being leſſe 
then a quadrant. PIO "4 

.17 A Tangent, 4 right /ins drawne (from the S-cant) by one oud 
of the arch, perpendicular on the extremity of the Diameter, paſſing by 
the ether end of the earth. As L C, is the Tangent of thearchB ©. 

18 ASecant,s.4right line darawerby the one ond of the arth, to the 
roppe of the Tangent. As the Syeevr of theatchBC, is the right 
live A L. G 

19 T he defpnition of the quantity which right liner have applytd to 4 
Circle , us the making of the rables of Sines, Tangents ard Se- 
cants:; that is t© lay,ot right fines, and nor of yerſed; Forthe ver. 

(ed-fines are fond by the tight fines withour avy laboar. For the 
lefjer verſed ſine, with theright /inne of the Complemewy, i equal to 

the Radins. Asthe lefler cried line EC, with the right (fine of the 

Compiement A E, isequall coine Redins AC. Therefore if you 
ſubrca& ihe right fine of che Complememe AE , from the Radins 
A-E, there refteth tie veried fine E C. Bur the greater verſed fix 
#5 2quall to the Radins added to the riggt fine of the exocfſeof the 
arch , more then a Quadrant; Azthe greater verſedfineGF, ise- 
quall re the Radius G A, joyned with the fine of the excefſe A E. 

Therefars i&-you adde che right finc of the excefle AE, tothe Rea- 
dius.' A; you ſhall bave the verſed fine of the arch GFB, and 
chersfore there 1s no need of the Table of verſed fines. In fRead.of 
che ſubrerſes , the right fines may be uſed : forthe right fines are 
che +. of the ſubrenſes ; Therefore it you take the -preatetl fine for 
che greateſt {ubrenſe ,. you may allo take the leilc Fe forthe leflex - 
ſobcenſie : For the ſame reaſon 1s., ot the balfe ro the halfe,: as is oF 

the'whole to che whole : As what proportion 16. hath ts 6. the 
ſame proportion 5 hath to 3. DES 

20 The table: of Sines, Tangents, ad Secanits, are comment 
valled the Canrn ot Trianglers - Rihizticus calleths; the Canon ef iho 
deftrixe of Triangles. View the Adathernaricall Canon, ©* 

2-1. 7 he tables of Sines, Tangents, and Secants, are extended wo 


: 


fartl or the® to « Quadrant. For the right fines of arches more on 
lefſethen a quadrant ,, arecbe ſame by the 12. hereof. And ther, 
can;be no Tungents and Secancs of pi freaer then « quadran 

thex7 and rEhereeb.......-...: 1. oy. 
23, The iables of Sines, Tongents, aud Secqury, are. #6 
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2 w4 The ſecond Booke of Trigor.ometria, 
* mudetoe Minntes : Rhzticus wade thew ts Tenths of Seconds: 1inths 
beginniog and end of a Quadravr, have ealculated them tq ſeconds, 
one, two of ten, as neceffity required : In the reft Thave been COne 
cenced with the ſetting downe the Minutes. | 

123 Firffof all, for the making of the T ables of Sines, Tangents,and 
Secants : The Radius i to be taken of 4 cortaine number of payts, 

:4 Of what parts ſoever the Radius be takes, the Sines, Tangents 
and Sccants, for the woſt part are all of them irrationall to it , that 
&, inexplicable i any true whole Numbers, or F Fallions, preciſely 
by the 51 of the ficſt, And therefore the Tables of Sines, Tan- 
gents, and SECANtS , 0477407 bee exattly made by any Meanes : yet 
ſuch may and ought to bre made, wherein no Naumbcy i different froms 
the truth , by an intiger of theſe Parts, whereof the Radius *% 14- 
ber. As if the Radius bee taken of 100c0000. no Noamber of 
theſe Tables ought to bee different from the' truth by 1. of 
I COCSCOO- 

25 That you aAttaine this exalineſſe, eyther you muſt uſe' the Pri- 

Fieus, or elſe you muſt take the Radins, for the making of the Tables 
much greater then the irue Raains. 
' 36 But to worke with whole Numbers and Fraftions in the Caley- 
Iation ts very tedious : Beſides, here ns Fraitions almoſtrary exquiſitely 
true © Therefore the Radins for the making bf theſe Tabler' wtobee 
Faber /o much the more, as there may be ne errour in ſo many of the fie 
glwres towards the left hand , as yow will have placed in the Tables : 
And as for the Number! ſuperfluous , they areto bee ent off fromthe 
Tipht hand toward: the left, after the ending of the ſappuration. 

So did Regiewentarus, when hee would calculate the table of Sineg 
tothe Radius of SocoeSoOM. hee rooke the Radinsof Socebeogoord, 
Ard after the ſupputation ended, hee cur off from eyery Sine'ſo 
fond, from the right hand towards rhe left, 4 Fieures. So Rheti. 
vs, when hee won'd calculate a tabje of Sines, to the Rardius-of 
10000000009, hee | tooke for the Radins tcoooooocoo0cceo, 
And after the ſupputation ended, he cur off from'erery Sine tound 
fromthe right hard towards the left, 5 Figures. Bur 1 to find one 
the Numbers in the beginning of the Table, rooke the Radins of 

Y I0000008000000000000000000. - But in the Cares it ſelfe, have 
- takenthe Radius of divers Numbers for neecfſity ſake ; As hereafe 
= - terinhisplice ſhi! be declared, - o ak 
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+: 34 =p pate ri 32s a6 5 24 6c, 

_ 7 ſecond Books of Trizonometria, © 

27 Tuth: beginzing you (hall find owt the right Sines of all the 

ches lefſe then a Onadrant, inthe ſame parts 45 the Radius was vohktn 

of whatſoever bigneſſe : Then out of thoſe right Smes you ſhall fiud 
the Tangents 4nd Secants, | 

28 The right Sines (in the making of the T ables) ave either yri. 

mary or [econdarie. The primary Sine: ate thoſe by which the reſp arg 

foand. | | 0 
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20 New 7 make the totall Sine, er the Radms the firſf primarie 
fine, which ts equall to the fide of the Six-ang led figure mmſcribed in 4 
Circle that is to the ſwbten/e of 60 Degrees, Which 18 thus: db> 
monftrated.. Let B C bee thefideot x hx-angled figure /zinſeribgd 
iria Circle : Then becauſe the arcty B C, is 60 parts by the Prax 
therefore alſo theangle B A C, is 60 paris by rhe 6-h otche fieft; 
And thereupon the angles A B C, and A:CB rogeiher; are- 120 
parts by the 49 of the firſt'; bur the angles AB CapdA'CB, are $ 
equall, by the 5 ofthe \irft;” for the ſides A B and AC, oppolite = 
unto thetn, are equal[?, that'ts, rwo Radit; Theretore cicher.of.the 3 
angles is 6o parts : but the angle B A C,'was crallo ge paris, 
"Therefore the trian#le A B'C, iscquiangledbyzhe geofaahedaRt ; 
"bar the fides AB and A C, are Keds: by the worke:;/ ard »there» 
fore the fide*'B'C, is Radius alſo. Therefore the cotalb Sine; ge the 
TY is equal] to the fide of a-Six-angled figure; anfaribedinra 


le, which was to be demonfirated. 14 


« ba. 
. #%, » TT 
AS _ ol ar # o 
% = ey ” _ " 


ST 
LS LAY 


= 
. tf 
7 SERE 


Y 1 


7 
= 


2 " 


© w”. a Ca ns 's 4 I '0 a 
"30:0 of the torall Sins, 7 


Ter 


dncr al the other fines, 


{4 "a 


ates «© Ya 


= 


by the 9 Pr gs 
” fobomin . | 
*FTheright fne of in Arch lefſe then # Onadrant bring gives, to find 
the fine of the Complement. | 
_.. 'TheRule. S»#:raft the [quire of the pg gives, from the ſquare 
of the Radius : The ſquare roor of the Rewaindey , # the ſineef the 
Complement. 

The reaſon of the Rule. For the right Sine of any Arch with the 
fine of the Complement and the Radims , wake in the meeting of 
the rwo fines a fight angled Triangle, 
as the right line BD, with the fine of 
the Complement AD, and the Ra- F 
dins AB, raake the right angled tri. 

angle BDA, righc angled at D, by. 
the 3 Cow: of the 12 hereof. Thers-- =E TREAT 
fore the ſides BD and DA, inclu- | 
ding che righe avgle, are equal! in po- 
wer to the Hyporbennſs AB , by the £ 
52 of the firfl. Therefore the Square 7 02" 
of B D, being taken from the ſquare of 
A B, the Remainder 15 the ſquare of 
AD, whoſe ſquare Root is AD orEB, the fine of the Comple- 
ment 3 that is, of the arech FB, + 
Example. I et the Radius A B, bee 10000000, the fine BD ; 


| that is the fine of the arch of 3& deg. Sooooeco: The ſquare of rhe 


Radius "AB, is 100000000000008- The ſquare of the fine 
B D, is 255000000008080. the which -if you ſubtraRt from the 
the | ſquare 1000000r0000009. The reft ſhall bee che fquare 
7590008c0020080- Whoſe ſquare Root ſhall bee 8660254. the 
fine AD/'orE B, ſerving for the arek F B, 6 dey. 

Afﬀer the (arne manner. The {ubtenſe of an arch lefle then a Se- 
micirele being given, you may find the ſnbcenſc of the Comple- 
ment ro the Semaretrele, | 
: * For as the fine of any Arch, with che ſine of the Cemplement 


andthe Radius doe make a right angied triangle, by the third Ceuſ* 
©  ofthexz2 hereof. Sothe ſubcenſe of 


2 the Corophement toa Semicirele and the Diamerer,. me 2508 
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Trlndgl 'by the Geft Con 6 thagy of the firſts 

ang rake the ſquare of the Subtenſe givers, from the = 
Diameter; the Remainder ſhallbe As the SIR 
Complement : As inthe Diagratn propeunded, If you take the 


ſquare of the ſubrenſe D E,/from the {quare of the DiamanD 
the Remainder ſhall be the (quarecf! the. —_ V1 at w 
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{ Thee ble | 
x The right Sine of «n Mrch bein h the fne of the” _ © 
TY fo find the Sine of the do! 7 OY PRE 4 

The Rule ; Mu'tiply the r1ght\Svge of the avel 
Complement, the Proawtt dovide by wn 4, 
[3 of the Sine. of the, d1yebie arch. 

fo re-ſfon of the Rule. For as the XJ 
arch given B D,thaygs co che righc line 
$0 is the fine of the complement A E/ te 
whoſc double F G, is ae Size-6f © 


) the fue of the | 
d} jo ſhall have the » : 5 


3, tothe ſine ofthe 
high is equallto DE. 
right line ElorhHG, 


So 4 
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2 Ai the arch BD, 35 in beg the - 
line'E DjorB'©, $995 764; together with AC, or AE, the 
Kine of the Complemens- $197 520. And ler the fine of thedea- 
ble atch, co wit, hi fine”F G, bee demanded. I fay : As AB, ; 
Sbdoen09. t5'B QC; 5735764- Sois AE,($191520- to ET, ON 

b- HG, 469844. which douvied, 15 9396914. F G, the fine of 70 q 
FE degr. being the double arch F D. F 

p- "Afrers 8 fame manner, if you would works by the Subteuſes ; The 
gropertion ſhall be : As CB the Diameter ' BE, the ſubrenſe of 7 
the fraple arch BE : So «5 CE the ſwbtenſe of the Complement 7 
CAEmnES, the}. fo f the ſnbtenſe of the dowble arch EB K. Be- 


"230 


cauſe the Triangles ECB, and ECS, are cquiangled, becauſe of f 
, theircommon avgle ac C, andthe equall angles C EB,andCSE, n 
which arc both right angles, that by the 53: of the fir, and this by F: 
the worke, andby thez3 of the firſt, 
A 
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Zx ample of this loft manner. Let E B, the fubrenſe of 50 dey 
given, bee $452366. together with the ſabrenſe-of the Co 
ment CE, x8126156: And ket AB, the ſubtenſe of the c 


arck be ſought for. J ſay, > 2 4{dnob 
As DE,1 000000. to EC, 18126156...So. is E B, $452366, 
to A B, 15320890- | 191: yd Loy 


The third Problem. 


32 The Sabtrnſe of an arth leſſe then a Semicirele, being. 
together with rhe ſubrenſe of the denble arch : To fond the ſubtoni 
the triple arch. | he ER 

The Rule. Take the Square of the ſubtenſe of the Amyle arch 
from the /anare of the ſubtenſe of the double arch; ' divide the Remas- 
wer by the ſabrenſe of the fmple arch : The Duotient ſhall by the ſyb- 
tenſe of the triple arch. Wha þ G DIET 

T he reaſon of the Rule. For the ſabrenſes ofthe ſimple, i008. 
and triple Arches, if they be conjoyned agchey onght, doe ma 
Quacrilaterall figure, inſcribed in a cirele, and cat with Diao 
As in the Scheme followin you may Perecive » Wherein : 

—_— 


xenſe of the fimple arch, 18 AB, BC,or CD.; the 
donblc ach, is A C, or BD. Theſabtehſe of the tri 
But in ſach a figare, che. right arigled fizure | na 

nals, is cquell to the right angled fighres ma FO A'S 
one £0 another, by the 5 4 of the firſt; 
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Ref eeridena hirgl ure, made ofche Tides 

2b fplearch, ftomthe righr 
ec Ceo the eOnals ther is, from the ſquare ofrhe 
Jouble arch A C, the ſubtenſe of che doobitareh;; thexe hall reft | 
drighraneiedfigote; did 6fcheFderB Cxandet D,Nwhich di- 
vided by the fide B C, the quotient will be thehde A D ; by the 4d | 
of the fixft ; whicb was co've demonſtrated.” 

(1 angd. Ie er ABot BC, rhe ſubretiſe of 16 deg. be 1743115. 

Mee et of \tg dewraA C, 1472964 \'be piven} | 
bop let the ſubtenſe of 36 deer: AD, be fought for, A's *\q | 
"The bart of ciie abren(o/A C./i i — 1206y iog520G 


The ſquere of rhe Tabtenſe A Bis won 303544990322 5 | 

; Which Tabtrated” refleth the ri ght angled. 4 | 
Figure, Sada BY CandAD; — = TOgO4"O74 | 

| ; "Fond ided by the ſabtenſe BC, s_ I743115 

F - Br eh ſabrenſe AD, ———— 517638: 

| "x4 4 tafily without the Sobrenſe of the double Arch given? | 
"SHA the quare of the [ubtenſe given , divided by the Radins, , 


ow rhe Ra The reft multiplied bythe [ubteaſe given, o 
fed. the Radins daddetothe nid rd ie e given © "4 r 
G have the o fo tenſe of the triple ich; p42 t 
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.; The. reaſonofche Role, appearcth by the Scheme adivyn 


uſe of cheir common angle, A BK, or A B G, and-theie epus 
avgles:.d. 5B, and B A K, whichare equal] by the 5 TR the firſt; 
far that the archB CD, which lyeth again the angle B A K, or 
B A D, becipg inthe circumference. is double to the arch A B, 
which is oppoſite tothe angle inthecenter A G K. Hr 

Thereforcas A G, to A B. SO AB, toB K, which ſaberafle1 

from BG, refleth K G.Thenthe triangles G BC, and'GK L, are 
alſo equiangled, becauſethe baſes BC, and KL, are paralels bythe 
28. of the firſt: Therefore as BG,toBC, fois GK, to KL. And 
laflly, the Triangle BAK 13 equangted at the baſe, for it is likero 
the T riangle AGB, which 1; equiangled at the baſe, as before was 
demonfirated : Then becauſe the Triangle B A K, is equiaygled 
at the baſe,rhereforc the 1wo fides are equall by rhe 62 ot the firtt, 
and conſequently the twoſides A B, and 4 K, are equall. But the 
ſegments AK and ED are alſo equall, by the worke. Therefore if 
1adde AK, andL D,toK L. lc is allone as if 1 ſbould addethe 
right line A Brwiee to the right line K L, 

E x ample. Letthe fame ſubtenſe AB. begivenas before to wit, 
the ſabrenſe of 10. deg. 1743115, And let AD. the ſubtenſe of the 
triple arch be ſought tor. 

The fquare of the ſubtenſe AB given, is 303344 99032 25 
The right line B.K, 1s - - 303845] 
W hich jubrraced from the Radix piven, Toooooe _ 


The remainer ſhall bethe right line KG, g696155 
which multiplied by A B,the rigit line given, 1743115 
Prodnccth the right angled figure, 1690151\3222835 
which divided by the Radias F quotient is KL,16gergt 

To which the right line A B, twice added, © 17431 T 


wherein firſlthe Triangles: AG B,andBAK, are eq rep? 


—_— 


p - 


Be þ | ; 
Mcketh the rizht live AD, 517638 ! , | Wo 
- wt vv 4 _l 

4-2 0 © The fourth Problems,” RP 
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| #ogerher wich thi ſubrenſe of the double andityig/c arch; 5o praliithe”” 


Pp: 3 The ſubtenſe of an arch lefſe then 4's emitirele being 
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aber [abtrenſe iven, ſhall be the ſwbtewſe of the quintuple arch. 

The rhe I; Ze ſarac wich was in the firfi Platien of the 
ehird Problem; Foratinuch as the ſubtenſes of the ſimple,donble. 
crip'e, and quincup'e arches , traly conJoyned one with another, 
doe make a quadciiacerall figure, incerſeted with two Diagonals, 
and © is to be applyed co the 54 of the hcf, &e. 

Example, Lee CD be *1ven,the ſubrenle of 2. - mx 249048 
and ler AF, the fubrenic of 19. degrees be-fought for. 

Firft,the ſabtenſe of the double arch is to be found : that is, che 
fabrenſe of the arch A C, 4.degr-by ihe tecond Problem. And the 
ſubrenſe ot the triple arch , that i$ ,the labtenie ofthe arch AD, 
6- degr. by che third Proviem. 


The ſabtenſe A C, ſhall be 697990. almolt... 

The ſabceafe A D, ſhall be 10467 Ig.. | | 

Then ſquare thoſe ſubrenſes and they ſhall be as followerk, _ 
The fquare ofthe ſubtcnſe ofthe triple arch AD, 1095620664961 
The ſquare ofthe ſubtenſe of the double arch AC, 487 [ 90040109 

Which ſubcraRed from che ſquare AD, 
chere remaines the right angled figure, 608430624861. 
made of A D ,and CD, _ mums | 
©. Whick divided by the fide CD , 
The Quotigat is 


> 'D 349948 
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'Th Taks the ſquare of the fubreaſe of the dexble arch from. 
the / md of the ſubtenſs of the triple arch the rem aindey divided by 
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Note. By the Foth reaſon if a be,you may find che Fd 

of the arches, 7 times, g timcs, 11 times, &c. as miveh, as the 

fubrenſe of the ri ven: For the Square of the ſabtenſe of che 

cciple arch ſubtrated from the Square ofthe fabcenſe of the qua. 
druple arch, leavetha Number hich divided by the ſabtenſe of 

the ſimple arch, giveth in the quorient the ſubtepſe of an arch 7 

tires as much as the ſimple arch. So rhe ſquare of the ſubtenſe of 

the quadrop'e arch, ſabiraRed from the ſquare of the ſabtenſe of 
che quincople arch, leaveth Fl Number, which divided by the (ab... 
renſe of the ſimple arch, bringcth our in the quotient, the ſubtenſe 
Go an-arch,nine times as much as the ſimp!'e arch. Agd o forward | 
10hnitly. | 
F def + 4 Problem. 3 

The fine of an Arch being priven, together withthe fumes 
C LoFued fo Ar the fine of ite the = fines. # Fw 
The Rule. Adde the ſquare ; the right ſins of the Arch, riven ts 
the ſquare of the verſed ſind of the ſams Areh, (which how.” ed Sine 
you That find, by ſubcraRiing the ſine of the Complement, from 
the Radins(T be ſquare Root of theſunme of theſe two ſquares foall 
bee the ſubtenſe of the Arch £0, whofe balfe [ball the fine of 

halfe that arch. 

T he reaſon of thi Rule. For the 
cight fine,and the verſed fine are 
equall in power, tothe ſubrenſe 
of their arch. 

As in the Scheme adjoyned 
B D, the right fine of thearel 
B C, andD C, the verſed fine of 
the ſame arch,are equallin pow- 
er, tothe {abrenſe' df; chac arch 

B C, by the 50 ofthe firſt; the |. 
of which ſubrenſe,being EC EC is & 
che fine of *;the arch, being Þ c. 
Spotter opt Roby 14 ws 
BD, 50a8999; and the verſed ſine oft C,1 a, 
6.0 ofthe rip kc five B D,ſhall be- 21 : [-L4009" 8 
ke q+ofche vert zur D 6; whe m7o4pipea4n16s  WLUDA, om 
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' The totall of cheſe two ſquare, ſhall be 26794919344 516. 
whole q. 1: $176 380. {hall = the Subrenſe of ih qt <a BC, 
22, deg. The x.of which ſubreuſe, that is co ſay,rhe righc line, EC, 
2588196. all be the fine of 7. that are; betng FC, ig. deg. 
k ">... .: Otherwils, by the Subtenſer, 
Y The Rule. Take the ſubtenſe of the Complement; from the Dia» 
3 meter, the Remainder multiplied in 11 Radius ſhall be the ſquare of 
the ſubterſe of halfe tha Arch. A tHorl;xample. 

Takethe ſabtenſe of the Complement AC; ( <quallto C X, ) 
beirs th: ſabtenſe of the comp.cment of the ateh/givert AB, from 
the Diameter C.B. The R-mainder XB, maulyplyed in tle Rad:- 
«1 D B, ſhall be <qual! co the ſquare of the right line E B , being 
the ſubrenſe of the halfe archE B. 


C _ Cas Se s be REDS, 
D X J 


The reafon of the Rule, ForasD B,roE'B;'foisEB.roXÞB 
ThereforeD B, BE, andX 8, arethtce right lines ; in continu» 
all proportion, And conſequently , the oblong made of theex- 
treames D B,andX B , is equall co the q- of the Meane'BE , b 
the 43- obchet.. And for this exuſce itis, thr as DB to BE ; 
ſois B,E.to X B,forithat the-TrianglesD'E B, abd B EX; arg ' © 
L equiangled, b:canſe oftheir common wnglt DBE, 'and their: 
gn angles EX By andD E!B-/\hich are eqiis!! anc to an: 
- oher; thariago lay., forchac-chey are equall roa third, ro wit, 


| their gommon angleD BE. And therefore, beeaule the Tri- 
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at the baſe, by the 26. of the 1. The triangle DEB, 18 equicrurall, 
becanſe either of the ſides, DE,andD B , isthe Radiww : The 
Triavgle X E B, is equicrurall becauſe the right lineXE, is e- 
quall co.the right line A E,and therefore alſo co the right line EB. 
For the right lines AE, and E B, are equall by the worke. And 
che right line 'B X, is equallto A E, becauſe they ſubrerd the e- 
' quall angles, ACE, and ECX, inthe termes of their equal fides, 
For rhe right lineC X, is equall to the right line C A, by the Pro: 
but the right line, C E, is common to both the Triangles, to wit, 
to the Tnievgles ACE, andE CX. 

Now becauſe the Triangles, D EB, and XEB, are equiangled, 
therefore as D B, to BE, fo is BE, to BX, which was to bee de- 
 monſtrated. : 


Example: 


Lerthe ſabtenſe of the arch, A B, 6o.deg. be given, 1000000 
co2ether,witsrhe ſubre uſe of the Complement, A C. 19320508 


From the diameter CB, — — - 20000000 
I ſubtra@ he ſubrenſe of the e5plement, A C,or C X, 17320508 
The remainder ſhall be X B, —— 2679493 


which multiplyed by the Radires, D B, that is adding 7, ciphers, 
aſter this manner, 26794920000000- ſhall be the q- of the 


ſubrenſe ofthe halfe arch, E B, whoſe q. 1. is 5176381, the ſaid 


ſubrenſeEB. DI | | 
But then in theſe operations, ciphers are alſo to bee added in 
the beginnicg, ifthe calculation (o require ir, that the pricke of 
theNumber to bee extrated, (whether the ſame bee ſquare a8 
heere;; or cubicke,or ſolid as it will be in ſome of the examples 
following, (may duly bee noted. For the Numbers from the 
right hand, ifa great Radiws bee takeri,are nor alwayes to bee 
written downe.In which caſe the noting of the Radicall pricke 
ſhoulg bee vrcertaine, if ciphers were not added in the be= 
ginning. Bur this adding of Ciphers in the beginning, bath an 


other vſe, for it ſheyerk thar all theſe ſubtenſes are lefle then the |. 


Radins, and as it were certaine parts of the Redivs ; which park 
are commonly thus, writeen, F;32:57, Bur much more 
_ and neceſſary for the worke, is this writing of it, g29638 
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angles DEB, and XEB, are equicrurall, and they are equiangled 


"; o "4 : 
: « 
- *. \ o l _ '/ £4 4 
*> #..2 , 
4 
S EI. 

C_ 
$4 > * 


"yy -. - ; £ n IK " FD. 
4 a 0 8. i p - * TS | * 3 # "IF" 4 4 
2 , * A EO PINE | T_T». CY dE ER ORR ”—” T- þ ! MA eds B.-.. Sa OI TITS. 
4 - p, k u > - = = S C T Y # +4 - V an Sy 0 FE, ' 6. £7 in . 5% - "+ 4. - ? 27 «, % 3: FP 
f » q = : bs * = LO f 4 - by 


—» 


Rf 7 


20 0 TY £ is ae F: as rd \ : £1, | ys - FIN , u vy 's "WT oh ="—" 
M7 hoſe aumbers are altogether ofthe ſame valae,as theſe twonnm: AT: 
| * | 
w 7 * 


_ 


9 
bers , 09 and are. 


Yet otherwiſe by the ſubtenſes 41d by eAlptber, of the 
| isventien of luflius Birgius, 


He that knoweth not 4lgeber , let him leave the Algebraieall 
worke here, and throughout the whole booke, for theſe examples 
are not put of neceflity, bur onely of curiolity- 

The tuje : Divide the ſquare of the ſubtenſe, given by 4q — 1bq. 
the q wotiemt ſhall be the q. of the ſubtenſe, of halfe the arch. 

7 bo reaſon of the rule. For the {quare ofthe ſubrenſe, ofany 
arch whatſoever ſhall bee equall to 4. ſquares , leſſe by one bi- 
y cz 6er of the ſ{ubrenſe of halfe the arch. Which is thus demon. 

race 


Lettheright line A-B, b:e given for the ſubtenſe ofthe arch 
4CZ, And ct the ſubtenſe of ; that arch, towir,the right line l 
AC, or CB, bee demanded. Let the diameterFC, bee 2 that 
the Radixe may bee made 1, as it is pre in the Table of fincs , al- « 


though there many ciphers bee added co 1. which heere there is 


noneed of. They let che ſubtenſe ©, or C B being deman- V 
ded bee pit 'glgebraically for one roote or fide; andiois CF, b 
r. Roote; therefore the ſquare of C B, ſhall bee 19. for 1.1. 4 


mualciplyed by r, 1. giveth 1q. If you cake this ſquare from 
che ſquare of the diameter. 2. to wit. from 9. there ſhall reſt, 
4. — 19. which 1s the ſquare of the right line F B, by the 50- of 
the 1. Becauſe the TriangleFCB, is right angled at B, by the 
7. conſe ; ofthe 53. of the firfl : Therefore the right line F B, is 
the roote of the Square, of 4 — 19.which Root may be thus no- 


red. 4, — 19-or fo: [. 4. — Tq. as everyone hath accullomed 'r 
himſclf.Let alſo the Rad:w E3 be dravwy to make the Triangle, c 
E FB. Now the triangles, E FB, andA CB, are equiangled; >< 
becauſe of their equall avglesCFB, andACB, which arc e- Te 
quall, beeanſe of their equall (orrather the ſame) meaſure, which { 
Is the arch C B. wc | X 


_- - at the angle CB A As equall es the angle CAB, abd the : 
fe E BF, is equalito the angle C F B, or EFB, bythe worke- 


cherefore 
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therefore alſo the third angie ACB, igequall co the third an- 
gle F E B. by the 4 eafeRt : ofthe 49 ofthert. Then, becauſe 
the triangles EFB, and ACB, are cquiangled, therefore is it, 
asEF, 1.toFB, 1. 4. —1q-\ois AC, r,1.to A B. In which 
worke , that you may mulcip!y the ſecond cearme , by the third, 
beeanſe the ſecondrearme., is2 ſurd number, make the third 
rearme alſo a ſurd number, by multiplying 4.1. by it ſelfero make 
19. which being done, the right line AC, ſhall bee 1. xq. Then 
multiply 14, —-1q- by 1. 19. after this manner. 

The Number co be multiplyed |. 4 — 19: 

The Number multiplying — 1. rq, 


The Product —— |. 4q. — 1ibq. 

Therefore the ſubtenſe A C, is <quall co the Roote of ſoure 
ſquares, lefſe by one biquadrat of the roore , afſurned A C: And 
conſequently the ſquare of the ſubrenſe 4 B , 19 equall co foure 
ſquares lefle by one biquadrac of the aſſnmed roore,or of the ſub- 
tenſe of hajfe tne arch, 4©,or CB; Ando if you divide the 
ſquare ofthe ſubcenſe, 4 B, by q q. — the quetient ſhall be 


the (quare of the ſubrenſe of the halfearch X C , or EC B , which © _ - 


Was tobe demonfic ated, E 
Bar how 1c {quare of any ſabrenſe given, may bee, divi 
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Example. Let the ſubtenſe given , of 60, deg. A B, be 10600000 
whoſe {quare is, 100000000000900. This ſquare isto be di- 
vided by ,4q — ibq. Then becavſe I cannot well divide by 
4q— 154. [ adle to both. that is, to the diviſor, and to the di- 
vidend rbq. ( which addicion is made in the diviſor, by ta- 
King away the fine of lefle with his Number, ) that 4q. and 
100000000000000e « F 1bq. may bee equa'l one to another, 
And then I divide roo00Q0000000000. + 1bq. by 49. or which 
15 all one, Idivide the Number Ioo000000000000 by 4. So 
as 1 addethe ſquare of every particular quotient, ( which in truch 
is a biquadrat: for that th? quotient is a ſquare ) with his com- 

lement , to the number to be divided, before I move forward the 
diviſor . Which addicion that it may be made in his due places, | 
the priekcs of the ſquare roote, firſt ofall js to be pat to the num= 
ber co be divided: And: chen you areto proceed after che ſame 
mannzr as followech. | 
The ſquare of the ſnbtenſe, of 60. deg. A B, is 200000000000000. 

1 00000000000000 The ggnare of 3. is 4. B. 
(4) ſay 4.in x. (o 
4-in 1o. (2 
BAd4toa1ce.it 


makes 104: Say tWice 4+ The ſquare of 6. is 36+ 


is 8. which fubcra&t The COmprameve 1s 24+ 
refs 2400. : The torall is 376. D. 
(4) Say 4-10 24 \'6 And that Complement is 
D _ 275. added ſound by multiplying the 
2676 Root 6. by the dvuble of 2, 
24 -\ubtracted _ the Root going before, that 
| refts 29600 ' is by 4. Forg. times 6. is 
(WL ..(7 ( 24 
3689 added _ 
31289 
28 ſubcraQ, 
Henee forward the Num» 


bers , t0'be ſubtrafted are 
-  - Hor 


pi 


— | 


refls 1704100 _. 
(4 (4 
214335 ad- 


| ET 
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reftis 21843600 


(4) (s 
4320001 ads 


reſts 666601 © 
Ad. (4) 535898: (1 


_— 


reſts 23201908100 
(9. 
Ad. 

reſts $421656100 

(4 (3 

1071796764 

reſis 149345286400 

(4) (4 


Ad. 21435935376 


refls 1078122197600 


(4) (3 
Ad. 160769515449 
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reſls 3329169304900(1 
Ad.(4)4535 39838486: 


—O—— cc — 1 


reſis ret et df p 


4) 3358963548621 | 
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cafis 786575283472 no 
(4) 
ul 1071796169744 


nor put downe, even as 
they are not uſed to be pac 
downe, in vulear bivikow. 
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jeend Boke of Trigonametria, 


The proceſſe ofthe particular Biquadrants,from whence 
the whols Brquadrate is leaſurely compoſed. 


"7177041 (4 


214336 _ 
717918436 (9 


482 300! 

ETA '_+ "0 
- » 75 796666601 (1 

__$35k98r__ 

201 go8i(g 
533389829 
432308461 
67684216561 (2 
535398 382 


A. The ſquare of the Roete. 2: 

B. The ſquare ef the Roote 6; with 
his Complement. The ſquare of the 
Roote 6. 15 36. The complement made 
by the multiplication of deuble the 
roote preeedevt , and this Roete 6. 
is 24. Theſe after their due order ( a8 
is afore.ſhewcd ) added together make 
2-76 

C+ The ſquare of the Roote 7. wich 
bis complement made by muitiplying 
the donble of 26.the Root alore-going 
in this Roote 7. 


IREY 
' 91796769493452£64 (4 
5353983844 
_ 2143 5935376 
781221776 (z 
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7238891693049 (1 
535899384861 E-- 

521796769734425067689761 (i | - 3 

hs 535898 38484621 ._ CRRS. 3 
1796769714478$65752824721 (3 

, 53589833436222 

| ...".- 79676972444 

| ' 717967697244893754959444544- the whole biquadrat. _ 


219p6769 


The proof of the former Reſolution, by changing 


ie contrari!y. 


1 q: 26794919243112 

4 4 10717967697 2448 | 

x bq. 9179676972448 Subtraftcd. 

Reſleth 100000000000000, the ſquare of the ſubtenſe of 
$0. degrees. 


The Sixth Problem. 
© 25. The ſabtenſe of an arch being given, to findtbe ſubtiaſe of the 
oherd part of that arsh. 
The Rule. P#t the third part(of the ſabtenſe given) ſomewhat any < 
mented, fer the ſubtenſe demanded, aud by that ſwbtenſe, find ont 1 
[nbrenſe given, according to the deAiring of the third Problem: Which 
if you fiud the ſame you have that you ſought for : But sf therwiſe, Y 
mote the difference by more or leſſe , and when you have repeated the of 
fame works, by an other poſition of the ſubteuſe ſought for, Againe, 
wote the difference by more or leſſe * Which being done, afterwards by 
the rule of falſe, you ſhall infallibly find the rtriath. | | 
The reaſon ( why the third part, and foraewhat more of the 
' Aſabtrenſe given, may be put probably for the ſubrenſe ſonght for } 
ischus * becauſe the ſubtenſe of the chird part of the arch three | | 
times taken 1s ereater of neeeſlicy then the ſabcenſe of the criple 1» 
arch - As fer cxamp!e, the three right lines A B, B ©, and C Dam... Sx 
Put together, are of necefficy greater chen the right ling ADJ. 
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The reaſon of the refi of the worke untill yen come to the 

wa of falſe, sppeareth by the demonRration of che third Pro- 
lee. 

The reaſon ofthe rule of falſe , is knowneby Arichmetitians. 
Example. Let che ſubtenſe ef 30. degrees be given AD, 
$176381. almofi. And let the ſubrenſe of } pare of that arch, 
that is to ſay, the ſubtenſe oſthe arch of 10. degrees AB, bede.. 
maunded. 

The ſubrenſe given AD, i8 ———— 5315638r. 
The 5. part thereof 1s - 1725460. 
-That ſoracwhat apymented, is —— 1730000. 
Or ——— 1740000. 
Or — 7 30000s 
Let the firſt pofition be — —— 1730000, 
W hiereby the ſubrenſe of the triple 

arch A D, ſonghe for &&cording tothe 5138222, 

doQrine of che third Problem, ſhall be 


Bur it fhouid be+— —————— 517638r. 
Therefore it is 100 little by ——- ——— 38: 58. 
Lexthe ſecond Poſition bee —————— 17400005 


D . according*to the doc- 


©. Whereby the ſubrenſe ſought for of the e 
-  tripleareh AD 5167 320» 
- . (ihe of therkird Problem, ſhall be — 
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The ſecond Booke of Trio "66 af 


But it ould have dd wank to 76 W. 
Therefore it is £00 lile by ———>; 
Noi. according tothe .dottrine of Feſta Y fa lie ain 
Multiplycrofle-waycs, the, firfi Naimber oY o ny Hen 
POTION , and the ſecond Number too [ (oe Oper {1 
And becauſe the finclefle, isro barhthe /apend che. | 
ProduRts ene from another , and you ſhall have the pumber to be 
deyided aftcr this manner. : 
The firſt Produdtis .— ———— . 66394930800. 
This ſecond, Produtt 1 5 —T5555 THI6755 38 30906, 
"The Dividend | DIETS Ar 507 19390000. © 
In like manner, fabrra®t the one lefle from the orher lefſe nam 
ber, and yo! ſhali havethe Diviſer after this manners 


The one lefle - — 3858. 
The other loflc 18 + 9061. ſubtratteg., 
Refteth the Divifor ——— — 29097. ht 


The Diviſion it ſelfe, 
The Dividend, 58719396000 
The Diviſor , _ 29097 (1>—1 5 
| | | "2163223 ( 7—3 TOS = > ' 
29097 == 
—_———— 
125449 (4—3 
39097 
116385 . 7 
09610 ( 3 —6+0 
- 29097» 
_$7291 % 
"33190 (157, D ot 
Be __ / £m! bat 
| 40930(1—8 
G | R. - 2 Re [ | ; 
90019200, c: 31b330(4—288 - A - +287 
POR: redo rey Fe 3100 
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-renſe with x 4 Cyph rs, 


ber 1743114- for rhe ſiibtenſe A B. By which Number worke 
aine as by the firſt and ſceond poſition, and the quotiear 
will bee apaine tos little, bur'very little, ro wit, 3. Therefore 
rake 4 nomber 3 lirtle greater then the aumber 17431 14-to ſay 
the Number 12743115. and repeating the former worke, you 
(hall finde the ſabrenſe A D, ſuch as the ginen ſubtenſe was in 
the beginning - that is 5196381. whien notwithflanding in 
the comelnſion , is more rhen the truth , And therefore alſo , the 
ſnbrenſe 274371 5+ in the concluſion will bee' mere then the 


eruth . yer more neete” therruth then the ſubtenſe'1743114- as 


byzahe worke appearech ; beeau'c , trnely it leaverh no apparenr 
differenec between the! ſubtepſc given AD, and the ſubtenſe 
ſonght for. 

Note. The rule of falſe alwayes fneweth you the cruth in the 
leali part , intwiee asmany more Ciphers, as rhe firfl or ſecond 
pohition had fignifying figures (as-1. 24 3- 4+ 5+ 6. 7-8 9g, but ner 
©) towards the laſt. As for exatmple:In the aforegoing example: 
either poſition ſeverally raken , had three ignifying fignres to- 
wards the lafl, to wit, 193. 0.174, Therefore the Rule of falſe 


ſhall exa&tly produce therrath in fixe Cyphere , to ſay intheſe 


1743114 whence it appeareth , If you make the firfl poſition 
1743114000c000. the ſecond 1743 150coc000. you ſhall 
in the end have the truc fab'enſe exattly to the Radins 
1000000C ©5000CO, if againe, youſhall increaſe this ſab- 
ad ſhall take the lalſT fgnitying figere 
£3 3nd in the other. greater, + Ay 95 
he tru@ ſubtenſe demanded to the Radius : 
_nocoaGcococc. and fo for the reſt , (o 
nie ADD, brſt given in ſe many parts. 
afrwiſe by Algeber.,. 
» (@b:e1n/e pin bY 3: [== x e.the 
third pars of the arch given. 
le. For the \ubrenſe- gt whac ſoever arch is 


inthe one poſitionYe 
finde very ) 


quetien} 


The Reaſs 


.equallto 3. ReorfFUallt 1. Cite, >fwhifch*Rootes , one Roocte 
Is he fabrenſe of the third part ofthar arch/2” 


Which is thus demonſrared:Let rhe ft given, bee AD, 
hecing the fubeuſe ofihe areb AB C Drend (ce ths fabcuſ 


AB,orc 


_ 


| n——— 
CO f 


. 
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AB, or BC, or C D, beine the ſabtenſe of the thicd part ofchat' 
arch, be ſought for : Ler B C the ſabtenſe of the chird parc be pur 
for 1.1, Then the ſubren(es of the double arches, to wit, the righe 
lines A C,aud B D, evcry of them ſhall beto: the arch BC. lag'q© 
—— 1. bq. by the demonfiration of the Problem atoregoing. Bur 
the figure ABCD, is a foure-fided figmre inſeribed ina circle, and 
nerſefted with Djagonats. Thercfore the right angled figure. 
made of the Djagonals A C,avd BD. is equalltothe og angled 
figures (of the ſides } added together by the 5 4. of the fiſh: Firfl 
then | multiply the Diagonals together, and thereoſ is made the 
ſquare 4.94. — 1. bq.) For to muluply « (ard) umber by it ſelfe, 
is nothing elſe but ro rake away the ſigngT. (Atfrer J multiply the 
fide A B, by the ſide CD. that is 1.1. by and thgreot is made 


19.which I ſubtraRt out ofthe ſquareof ceigWiag onals bas is out - 
of 4q-——1T bq.& che rel} 1s 3q--1 bq.. \*/Þ + CSG 3 fignre 


made of BC,& AD, wb right angled fig@re 3, 1/bg.rt 1 divide 
by the fide BC.chat is by 1 1.the quotient 13'the Bide MF D,z l.—1c. 
Therſore 31,-- 1c. enc of whoſe (1des being rh fabrenſSof 1.third 
part, is equa/lroche grate wr 174 cz afidconſ 
ly ifthe ſabteaſe of the given ateh be divided by4t—, 1c, the 
qupcdons a hoo ſabtguſc of one third part which was 10 bee 
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n 6 7; 
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Divide the Subrenſe gi- 
yen, by ;, adding t ular quotient with his 


Complement ro chE/fumber toe divided, hetore you moye tors 
wards the Devijor, beginfiing the 2ddicior\ſtom the right hand, 
under the poinrÞbg!effging to cvery Cube, and -put ro the Number 
to bee devid&&zfer-the- order of the extradtion of the Cubicke 
Root - I ſay the Cube being added with his Complements ; For 
che Cube hath not onely one complement as the Square , but the 
Cabe of every Roor,ſet downe after another Root hath two com- 
plements, which are thus found ; For the firſt Complement, ler 
the Root atore- going be (qrared, and that ſquare trip/ed,and that 
criple be multiplied to the Ro2r next following, For the ſecond 
eomplemert, let the Root afore- going be tripled, and that criple 
be multiplied by the Square of the Root following, as the worke 
of the Example following, which 1 have ſet downe at Jarge, 


ſhewerh. 
101 $1 2-489 "1 +4 Example. 
The Subtenſe of 39. degr. given, from whence the ſabrenſe of 
Io:deg. is to be drawne.s” | © RY 
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Th proefe of the afere-goine Works, by compoſition 


eoraararily, 


'El —— The Subtenſe of 10 degrees. 
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31. 052293444 
© cv032963]5 SabtraR. 


05176380 ols 9 Remaineth forthe ſubtenſe of 20 ke 


LIMI 


The ſeventh Problem, © 
6 The ſubteuſe of avuy Arch bein », to find the 
bs ffe pos that arch, a NN Omg f 
The Rule. Put for the ſubrenſe demanded, ſemewhat more then 
the} part of the ſubrenſe ginen, and thireby find out the ſubrenſe gi- 
wew, acrording to the dofirine of the fourth Problem: Whereby if yow 
find the ſame, jon bane your deſire : But if atherwi/e, mate thy dife- 
rence by mor ov leſſs and the ſame worke repeat by another Ps ftiew 
of the ſubtenſe demanded : Againe, wvicmoreorlife; Aud iaffly 
ys owt the truth by the rule of falſe Poſfitiow, ar inthe 6 Problem, 
R 0 reaſon of the rule. Is the ſame which was in the fixth 
roblem- | | 


Example. 
Let AF, 174311 5. the ſubtcnſcofto degrees be ginen + And 
let the ſubtenſc of the fift parr,rhar is the ſubtenſe of two degrees 
CD, be demanded. | 


The ſabtenſe of 1 0 deg. is —— 1743115 almoſt, 


The 2. thercef is — — 40009” 
Let the firft poſition be ——— 349000 
Thereby A F, 15 found —— 4 ade, 
Buc it ſhould be ———— 747 __ 
SER Ta I 


COT TS eicis leffe by ; 240 
Letthe ſecond Poſition be ——momm——= 3491 00 | 
hereby AF, ſhall be ——— —— 1743373 


—ay 


T 
Butitongit tobe —— 174; 


Therefore itis more — | 258 
To which adde the lefle — 240 


: And you fball have for the Diviſer — 498. Eaſe 


— Then mattiply crefſe.wayes , thatis the lefſe by the greater po- 
fition : And che mere by the leſſer pofition. And then 
1 The firft product ſhall be 8371 4000 
The ſecond ProduR ſhall be -— 90042000 


Theſe adde and you (hall have the Dividend 17326000 = 
The diviſor was — 493 ( 3—3 
2. 
2444 
498 (4—7 
1992 
The Quotient that is the true ſnbtenſe of 4506 
te degrees C D, is preciſely 349048: 498( 90 — 7 
4483 
©3400 
498 '4 —3 
1992 
Eby 4080 
498(8—1]; 
2984 © 
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| wiſe by Algebr6. 
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The Rule: Divide the fubriuſe given by5l,— 5 c. | 1:(s. the 
FRxetiens ſoak be the ſubrenſe of che fifr part of the Arch gives. 
| | 


OE —_C 


- o 


' Pie rroſen of the Rule. For the ſubrenſe ofany Arch whatſoe- 
ner, is _— xl five roores, lefle, five cibes who for ſolide ; ue 
vf whole rootes is the ſnbcenſe of che fifth part of thac Arche 
W hich is chas demonfirated. Ga ; 
" Ler A F, the ſubrenſc ofthearch A B F, be given, and let the 
ſabrenſe of the fiſh part ofthe arch A B F, be demanded, that is 
the ſubrenſc of the arch C D; to wie, the right line CD. Lat CD 
be put for one Root : or which is ajl one, Let C D,be 11. There= 
fore A C, ſhall bel 4q,— 1bq. Andlikewiſe D F, by the de- 
mnnſiration of the 31. Probiem. But A D, ſhallbe 31:;— x C, 
Ard fo a'{o CF by the demonit: ation of the Problem next afore- 
going. Now in the qradri atcral. figue AC D F, imerſeted by 
the Diayonals AD, and C F, che right avgled figuce of the dig 
gonals A D,and C #, is cquaii 10 The right ang'ed figures (made 
ef the oppoſitc fades;to wit, of CD,and AF aud aifo of A , ang 
D F, ( addedcogether by the 54+ ofike ficfl,  * * 


LD «nd C F, togerher; 


Firſt, then 1 multiply the Ding 
gerker + And 


Then 1 melciply the fides oppoſe, 


gonals. The remainder is the ri 
the other megan _ 2 cana7 Ww 
3 
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x —_ ls I, 
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CAN 44 j "a ey Sy « + wr 


fignte Cirided by the right line C'D , leaverk che right line 4 F 1 


The while Algebraicall works & thus + 
#D41-—xC. AC,l4q— ibq. 
CF, 4 PRt; Co DF, 14q — 1bq. 
TE ts AC, DF, 44 — 1bq, 

9 q —  30q- þ » 4 —1 . 
———- 3q.trqC- 
AD;CF,o9q—66q{1bC 


AC,D F,4q— 1 bq. 


CD,AF, PF 5 bq: | 19C 
The DeviſorC D, x1. 


—— —  — 


The QuotiemtA F,5 1, —_ 5C1 1 (6. 


Therefore the ſubtenſe of the arch given A Þ F, to wit, the 
right line A F, is equall to 5. Rootes, lefie 5. Cubes, More byene 
ſolid : of which reotes oneof them is the ſvbtenſe of the fife part 
of the arch given, And conſequently, 1f T ſha]] divide AF.the fab. 
cenſe given by gl. —5c. Þ lis. The quotient ſhall be che ſubrenſe 
of che fitch part of chat aroh, to wit, the right line A BerBC, or 
CD. 8c, which was to be demon(iirated. 

The manner of dividing by 5st.—5cT | fs, 1sthus - Firfl, of 
all the poiats agreeable co the cubicke, and (lid roots are ts bee 
put ouer the number to be diuided - then th: Number dinidend is 
dividedby 5,agding alwayes to the quotient found 5 cnbes with 
his comp! b, and lubtratting one ſohid, before the deviſor be 


Example: Les the fobreaſe, 16. deg. boy 
bro exmtrelbed the ſwbrouſe -4 oe Bop 
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2: dogrevs, 


000 


= D ——— 


_ —— h 
GOOT ISS (fs _— - | 
- \ , n i 7 1 1 a? 
"—_ 689 __ = _ _ - © —_— Ld , 
» . 4 —_ *-+ 4 — 
=: EY h © & M , +4 "wt 5x NIP 
on(o 


nt ode M8 

69804 

__ 219216 
vol 21 $2359216/® 
6903s 

__ $584704 

121834500304 


The yarticew/ry Swbtenſes of the Cube of 
two dc j 4 OLED) 


©. 0000027 Radix ( 3 
12 204 - 
C. 0000079 304 (4 
3 204: $49______ 
CT. 000004: 508 449 ( 90 
Las 2 2.4 np HIINN 
C. 0000043 523 166 795 264 (4 
3 923 961 234 598 
C4 #000943 ; "$16 090 -756 398 593. one Cube (J 
LA che Mult: Ir plyerf. = 


C, e000: 2. 632: 453- 781, "992 260: 5+ L Cubes. 


The yarticnler Solidet of the ſubtenſe of two 
degrees. 


00080000143 — the Root ( 3 
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The proofs of the Reſclation made by rontravy 
Cempe ftien; | 
f. 1, 00349043» The ſubteaſc of two deoreey, 


$1. 01745 240» 
w— FE 00002126, SubtraR. 
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othgrmeys, 
4 1- fs. coooooOg 1,866, Adde if any thing be to be added 


01743114- The rotall is 46 che ſubtenſe of r0.deg- 


"48 


Bur how the particuſer Cubes are to be found , was ſhewed in 
the cximple, of che afore-going Problem, Nor is this any neyy 
ching,bot that cucry particuler Cube, be makiplycd by 5. before 
they b< added becau!e h:re 5-Cubes are to be added to che Num« 
ber to be divided: Asfor example, rhe fiſt particuler Cube in this 
Example was 27- this multip)yed by 5. maketh x35- The other 
partict/er Cube with has complements, was 12304« This nem. 
ber multiplyeo by 5. makeih 61520. And fo forwards, 

The particulcr Solides, you ſhall finde thus : A folide is 
rrade by the multiplication of a'Cube, by a ſquare z As the ſolide 
of 3.1s thus made : three times 3.18 nine, and thrice g. 15 27.and 
g- times 27. is 243- And thisisthe making of che (ol1de of one 
figure, or elie of more fignres,confidered joyntly rogerher. : Ag 
che ſolide of 34-18 45 435424+ For the ſquare of 34. is r156:« 
the cube is 39304, which rwo multiplyed together, make 
Nomber 45435424 But if you would finde out the ſolides of 
enery figure with rheir Complements ſeverally, that izgto fay + IF 
after the finding of the ſolide of 3. you would findethe- ſoli 
4. Which, wich his Complements added tothe” of 
kerh te ſolide of 24. you mut{ worke avotherway,a: thus 1: The 
foiide of more Ngures,0e for example - tþ ſolide of 3.4. te all che 
Ganeet after the ct, bath foure corny nets. As there are foure 

gures pur betweene encry of the poilitg'aF” the 'folide Roores 2 
thoſe foure complemencs you hill hurfin +21 Forthe firſt-Come 


S 2 "a + \ wants "4 wo 7 
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+ $10 HER < 4 
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| TIaw 1 } i 
then you hall muliply. that biquaderat by 5. And that produ& 
you al maltiply by che eckene roete. For the ſecond na 

meat you ſhall cube the rovte oforcyoing, and multiply thac num-» 

ber, by 10. and that lafi produd you ſhall tiiviviply by the ſquare 
oi che preſent reete. For the third compleutenr, you fhall ſquare 
the reoteaforegoing, and multiply th... — by 10- And that 
product you tha!l multiply by the cube, of te preſent reote, For 

The fourth complemene, you ſhall multiply the roote aforcgoing, 

by 5- Andthac produ& you ſhail oukiply by che biquadrat of 

the preſent roote ; Then multiply the prefer xwore inco 8 furs 

ſolide ; And |afily adde thoſe 5 Numbers cogether , under wri. 

ring we nader anocher jn ſeach manner as the exarwple following 
cw 


The Solide of 4, i8 the Revte 34- 
Pe. l. 3. perl. g- PE 1-3. poelege | 4 


q9- q9. qg9- 5. 16, 
bq 8x C.237 GEO En opera 
S 4 Dee. 370. Dec. 90, 15- E. 64 


g95* q-16» wg C 64- bq. 256- OE 63 
1 Complewert, 1620. | 4.1620» 360» go. $0 
2 Complenent, 4320. 2075 i40- 75 Iotg. 
3 Complement, 5760, 4320. 3760 jo 8 © 
4 Complement, 3840. OT, | [334c- x 
is, of 4+ bs I024. | 
F 21135424 The particuler ſolide of 4, with 
his Complements in reſpeR of 3: the Roote atfore-going- 
- Note." By the ſame manner of worke , you may hind che fab. 
reriſe-oſthe {evench, pinch eleventh , chirteench , and influicly of 
uty part vehatioever of any.uncven Number, if need require, 
_V2NN $2 375971 Po 0 The eight Preblew. ; 
” 223) The Hoe: of 008 mngguall, arches rg 
yu. 
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given together with 


foe ſama, or of the 


2 l(nal vc 12h 
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was, to Sydrhr fog 


CEROUS-TS BE > PROT 


A uv =t7 &- % 


\ hoes complement 


- band, you ſhall bane the five of 1 


the ether: If you ade thi grodulii togithey and 
eneting of 5 figares frow the righy 
ſuxmer ofthe two givemerobes 
But of you ſubtralt rhe leſſer yrodult g11eer you foull bang 
the Sme of the differ ever of theſe rebus, 5 (1 I og 

The reaſon of the Role. This rule hath tre Members, ene.ic of 
the finding ont of the fines of the ſamame of twe vnequall, archas; 
The other is of the finding eat of the fine ofthe difterence of two 
vnequall arches. The invention ofchefine ofthe ſamme of ewo 
vnequall arches, is thus dernenfi- cede. Ler the whole Cirele, 
ARC D beput onely of 180, partÞc2K all the ſubtenſes may be 
28 the fines. 

And let in that Circle, the two vynequall:rebes ginen, be A B 
and 8 C,andrhcir complements A D 2nd CA, And letthe fines 
of all theſe atehes be given,to witche fine of tie avch AB, let be 
che right line AB: thefineofthe eomplem*ne.4 D, the right 
line AD: the fine of the arch, B C, the rig.t lige B C:the fine of 
the complement C D, the right line CD, Andiet A C, which is 
the ſine of the ſamme of therwo giuer arches ,thatisofthe arches, 
AB andBC, be ſonght for. But let the right line B D, beethe 
Raedins. Then becauſe the ſaid fines inchis manner inſcribed in a 
Cirele make. a quadrilarerall figure, interſefted with diagonals, 
1 Which figure the right angled figure made of the diagonals, is 
equall tothe two right angled figures, added together raade of 
the two oppolice fides. by the 54. ofthe firſt. Therefore if you 
multiply che fine A B, by the finc ofche complement ofthe ar: 

B C; that is, by the ire {ide C D; And likewiſe the finc of 
the arek B C; by the fine of the eomplement ofthe arch, AB; 
$0- 


The tale. Adults 


wide thas total by the Radius, 


chat is by the oppeſite ide A D;and adde thoſe, two produd 


gether, - you. ſhallhane « right angled figure, equal] co che rig 
angled figure of the diagopals AC, and BD. which ri hepa 
Ggurc if you diuide by the knowne fide, to wit, by the \ Reds 
Wac GG, th 
G Sor t opts 44% x 
AC: which was 40 by demon'irared/, ns 
- The invencon_ gf jbeline, he Cifanse df fo roy 


f. £4 
work 


D che quotient ſhall preduce.the vn 
lige ofthe ſanarne of the arch 4 B and. | 


& "ORG 
*: we. 3" 


4 the line ofthe greacer arch * 
be cheright line 4 B. andthe fine of che leſſer areh "og Gn 
xighs line # C, Lec the fine of the difference 4 C, bee the x; 
line "of C the ſine of che Complement of the grearer arch Fr 
let be the righe line 4 D. Aud the line of the complement of the 


leſſer arch & C, be the right line CB: BD beipg the & adi 
Then againe, becauſe the figure ABCD, isza ad Ay Y 
Fuco | iSridedin the Circle, and inctcrſeRed with dis gonals, 


Therefore if multiply the fine of che greater arch Af Þ, thag 
# the nighr line 4 F, by the ſine ef the complement ofthe leſſeg 
arch B C,thac is by the right line CD*: 1 ſhalt have arighr angled 
figure made of the diagonals, equall to the ewo right avgled fie 
mres made of che two oppoſir- fide. _ * ; 
Meoreoner,if ] mvſriply the fine of the leſſerarch FC,co wit,the 
Bight line B C,by the fine ofthe Complement of rhe greacer arch 


M J; to wit by the tight line 4D: Andif J rake this pro+ 
du& of the rwo oppoſite fides B C, and 4 D, from rhe right an 


gled figore made ofthe diayonall HB and © D. | 
There ſhall remaine the right angled figure, made of che rws 1 
te fid:s A C, and B D: which right angled figure, if T T 

ide hy the knowne fide B D, the Quotient ſhall produce the 
fide veknowne A C, veing the fineofthe Difference of the rwo 
waequall arches given A B, and B C, whigh war alſo co bee de- 
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| Example of both Member. af . 
Let the gfeatefareh 4 B, be — —. 20, leg? | 1 
The tefler arch B C, be — —— x57, FA 


— — — — — 


The ſaraine of theſe two atehes ſha] be 35, deg. 
Their diffcrenee I 


The (ines of che arehes given , and of their Complements are; 

The fine efthe arch LB, is —— — 3420241 

The fine ofthe Complemem AD, — 9396926 

The fine efthe arch B C, is. —— —— 25838190 

The fine of the Complement C D, — 9659458 
Then let them be maltiplyed alcernacly,che fine ofthe areh A B, 
by the fine of the Complement of theareh BC ; to wit, by C D. 
Andthe fine ofthe arch B C,by the fine of che complement of the 
arch AB, thatis by AD - And 

The oreater produtt hall be 3303660 | 3850858 

The lefler product ſhall be - 2432102 9905740 
The ſara divided by the Radins,573576 3]che fine ofthe ſum 35d. 
The differ. divided by the Radix, $51 5 57|the fine of the dif, 5.d- 

The ninth moves | "M 7 þ 

23 The fat of two #n:gual Arches bring gives together with #20 E 
a of their — : to fond the Sneof the Com lement of the 4 
101 48,or the fue of the Complement of the difference of thoſe 4 ke *: 
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> _ The Rule: Jultiply the fine of the ans Arch by the ſintofthis- 
A they arch. And alſo the fne of the Complement of the one arch, by 
the fine of the Complement of the ether arch, this bring dave : if you 
rake the leſſer Prodult from the greater and divide the Remainderby 
the Radini, you ſhall bane rhe five of the Complement of the ſunmne of 
the two ginen archer. But if you adde the two Produtts togetber, and 
divide that total by the Radint,yon ſhall hawe the fine of the Comple- 
went of the difference of the two ginen arches, 

The reaſon ef the rule. And this Rule hath rye Members, The 
firſt is thus demonſirated. Let the fine of the gregter arch, be the 
right line A B, or DE equall thereunto; the fine of the comple- 
ment, the right linc B E; the (ine of the lefler areh,the right line 
B C, the fine ofthe complement, the right line C D, the fine of 
the ſurname, the right line A C. the ſine ef che complement of the 
ſumme, the rig |1ne C E. the Radiss, the right line B D. Them 
beeauſe the figure B C ED, is a quadrilaterall figure inſcri- 
bed in a Circle, and interſected with diagonals : Therefore 
if I ranjtiply the fine of the eemplement of the arch A B. co wit, 
the rigat line BE, by che line of the coraplement of the areh 


BC, co wit,by the right line CD. J ſhall havea right angled fi-. Y} thy 
| agg. diagonals equall to rwo right angled figures, made of {& co 
the twe oppolite fides, by the g 4. of the firſt, T nagaineifl Fro 
multiply the fine of che arch B C, by the oppoſite fine ofthe w; 
WD B, which is. equall'ce the arch AB; ent fiberatf this 
wk Fen ann nd ae are egy 4 bg og, cighe 


JT right angled figure, from the right angled fi 
th Remainder ſhallbethe nicht angled figure, made of the two e- 
ther oppoſite ſides BD, and CE. which right angled fignre if I 
diuide by the knoyyne (ide, to wir, by the Radins B D. the quo= 
| tient ſhall produce the vnknowne (ide CE, the fine ef the com- 
1 plement of tac ſumme of che 2,giuen arches A B, and B C,which 
” was teba3demonfixted. 

| The latter member is thus demonſirated. Againe let'the Gne of 
the greater arch, be the right line A B, or E D :the fine of the 
complement,the right line BE, rhe lineofrhe leſſer ateh B C,the 
| ſine of che complement C D, the (ine of the difference A C. the 
ine of the complement of the difference C E : the Redin1 B D. 
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Then becauſe the figure CBED. is a quadrilateral figure, inferi- 
bed ina circle, and interſeRted with diagenall lines, Therefore if 
I malciply cnery of the two oppoſite ſides,to wit, the fine B C, by 
the fine DE, and he (ine of the complement B E, by the fine of 
che complement C D, and adde their prodatts together, I ſhall 
haue the right angles figure, raade of thediagonall CE,and BD, 
which 1t I divide by the knowne (ide, to wit, by che Redins BD; 
the quotient ſhall produce the vnknoyyne fide C E, the fine ef che 
4 <omplement ofthe diffecenge of the 2.ginen arches AB,and BC 
To wir, the line ofche complement ofthe arch A C, whichalſo 
wat to be demonſtrated, © | 


gare ofthe diagonals, © 


 __ Example of butch Members. - .: WM 
Againe, lettha greater Arch A B, be — 20. deg. | | 
Theleſſerarch B C, be —- 15 deg. 
The ſumme or tetall, is ==— 35 deg. 
The differenec, is — ——— 5 deg. 

The ſines of the giaep arches,and their Complements as before. L 
The fine, A B, 34:0201. The line AD,orBE, 9396916 | 
The fine BC, a588190. ThefineC D, 9659358 

Let, A B, be multiplied by B C, and B E by C D, andthe pro= 

dufts fubtrafted from, and added one to another. And dinided by 
the Rada: 


The greater Prodna ſhall be — $076733| 264090Þ 
885213] 0026190 


The leſſer Produt ſhall be 


The difference dinided by the Radiny, 18 8191520. being the 
ſine of the Cemplement, of the ſuwme, , 
And the ſumme divided by th2 Radius, is g9961946- being 
the fine of the Complement, ofthe difference. | 
39 Theſe nine Problem: are a4 it were laſtrnnernts by whoſe helps 
all the ref of the Sine! are dr awne ont of the tatall ine. | 
The moſt commudiont ordar of finding of them is that ; Fir, are to | 
bs fonnd ont the ſubienſe: of the Arch,of 60.deg. 30 d. 19,4, 2,9. 1.4. 
20.Min. 10.112. 1-2. 20.ſce.to,f.2. 1 by the 5 6, F 7.Problems, 
Likewiſe the ſub1e»ſ of the Complenarvt of thoſe Avches, by the 
rf# Problem. 

For this Inquiftion i1 the moſh exatt of all ther : that you way 
rightly call oo Subtenſes, principles of the Canmn of Triangles. 
T hew #%! of the balfe of theſe ſubteajer, that i1,out of the Sine; of the 
archer, of 30.d.15-d-5.4* 1. deg. 30. m,rom: 5. 1. min 30.1. 10 f 
5. {.1.1e6.rogether with the finer of the Conoylenve ntcof theſs Archer 
you ſhall eafily find owt all the Smesr,by the ſceond, $.4and g. Problems. || 
By the ſecond Problem, by finding ont the fine of 3. deg alſs of 2. rains 
6nd of 2 (ec,or 26. ſee. By the 8. aud g. by continxaly adding to the 
fines hitherto found, the fine of 1.deg.or of 1.rfiin.or of 10:ſec. or alſo | - 

of 1. ſerord: as you wonld hane the T able briefe, or mere anple, 

I found ourthe ſabtenſes aforeſaid, of 60. 30. 15, &e- afterthe Þ 

fame manner, as I haue ſer downe is the parts ofthe Kadins, of | 


I80000n 
CO — A ſo I found them 3s 
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I 00000 OBOdO | OSOne | o00909 | ocooO 
_51763 | Bogo2 | o5o041 | 52469 | 77977 
17431 | 14854 | 95316 | 34711 | 61385 
3490 | 48128 | 74567 | 02563 88379 
1745 | 30709 | 96747 | $6992 | 97569 
531 | 77559 | 68723 | £6874 | 86923; 


290 ' 88810 | Grefz | 07015 | 25490 
58 | I 7764 $4919 | 27456] 
29 | 08882 17427 
9 | 69627 


09126 
07640 | 17437 | 29548) 
99 36183 | 92296 | 70823 
4 | $481 3 | 68106 20557 | 04030 
o'| 96962 | 73622 | 15273 ! Le: a4 
The half of the Subtenſes. 


— 


5 0000 ©0009 | ©0009 | 00000 O | 
25881 J9O45T ©3520 | 75234 | $8988 
8715 | $7427 "47658 , 17355 ! bc 
1745 | 24064 372833 | 5128r | 9418 


A 


872 | 65354 98373 | 93496 | 45884 


43461 


40 Inthis Theerew, is an excellent Compendium of the fines. 
T he difference of the fines of two arches,equally diſfant on both fdeq, 
from 6o, degrees, = equall tothe fine of the dift ance. 


290 £ $8779, $4361 | 93442 

145 | 44405 | 3054! | $3507 | 62745 

029 | o888z , 04563 | 42479 | 63743 

014 | $4441|0382:0 | 07367. | 14774] 
4 | $4313 68ogr1 96148 | $541! 
2 | 42406 |83053 | 10378 | g2org 
o | 43481 '36811 1 07636 | 78199 


The declaration. Let C N , and Þ N , be thetwe arches equally 
diftant from 60 4d. M N. that is equally diftanc on both: ſides from 


the poine M. And let the right lines CK ,andP L , bethe (i 


$0642] 


nes of 
thols 


rhoſe arches, being perpendiea'ers upon the right line A N, by the 
3. eonſeR of rhe 7. hereof, And thereupon paralell one to ang- 
ther by the 38. ofthe firſt. 
Moreover , letche right line P T , be drawn perpendicu'er up- 
enthe rigtt line C K, paralell co the right line KL , by the 38. of 
Che firſt. This'right line T P, catterh from the right line CK, an. 
acher line T K, equall unto PL, by the 39 of the firfl. And leaverh 
the eight line T C, for the difference ofthe fines C K, and PL. 

Laſtly , the (ines of the diflance, ofeither ofthem from &0. deg. 
Let be the right live CD, or D P. 1 ſay, thatthe right line TC, is 
equall ro the right live C D, or D P. | ; 

The Demonſtration. For becauſe in the Triangle G CP, that 
rhe perpendietler G D, doth bifed rhe baſe'C Þ, by the 12. here= 
of, and by the Pro : Therefore the ſides G C, and G P, are equall 
by the'23. ofthe fir, And the angles C G D,andD GP are alſo 
equally the ſame ; 2nd laſtly, the angles G CP and GP ©, are 
likewiſe equall, by the 26. ofthe firſt. Bur the angle C GD, is 30, 
des. for that ix is equall to the angle B AM , by the 38.of the firſt, 

Therefore the angle C G P, is 60. deg. for that 1t1s doubleto 
theangle CGD, _— | : 
Bit becanſe the ap le CGP, is 50. de . therefore the other rye 
eagles GCÞ.andGPC, addedrogather, are 120 deg. by the 
49: of cha fir, Ce 

Bur theſe ocher_cywo are demonfirated to be equal! , cherefore- 
very of e vie do; ik acetates dis 
I And Foes "WW, is alſo-ſo many dogrees , thcrefore = 

EE. crigngle 


anaitC ” G P,is equlangicd Bur becan the leCGP is © 
equiangled, therefore alſo ic is equilarerall by the 28. ofthe firfl., 
Moreouer, becauſe thecriangle CG P, is equitzeerall, therefore 
the perpendiculer PT, byſeRcththe baſe CG \by the 23,of the firſt, 
Then the fidesC P, and C G, are equall, 
Therefore alſorheir biſcgments CT, and CD, are equall which 
was to be demonſtrated. 
ConſeRarie. The lines of whatſecuer Co degrees, being ginen, 
you may find the fines of the other, 30, degrees by addition or ſub- 
iq tractionon.ly. 
The [nftration by Nambers. Lecthe arches CN, be 70! deg. 
IN, go, dzg. CM, or Þ M, 16. deg. for ſo many degreesare the 
arches of 70. de v.and 5odeg, diflant from the arch of 60. deg on 
both des. Ang [ct hrft the finesof 7O, deg,and 10,d. be giuen; nd 
let che fine ot 50. degrees be demanded. 


From the fine of 70. degrees C K, —_—— 9296916 
Subtract the fine of 10. deg. CD, or CT, ——— 1736482 


The remainder will b- the fine of 501 deg. T K, or Þ L, L: 7680g44 £0444 


£06 Then ler the fine of 70, deg.and 5o d. be giver, And lecthe he fine 
of 10. degrees be demanded. 
From the fine of 70. deg, CK, ot mnmmrngnn——_— 9296926 
Snbtra& the fine of 50, deg, TK, or P L, — 7660444 


, The remainder will be the ſite of Xo, d, T C, erC D, 2730402 

£; 2 Laftly,ler che fines of 50.Jeg, and ro.dep be giaen- andietthe 

. '  fineof 70, deg. be demanded, : 

> Ts the ſine df 50. Yep” Pf GP Re ; nn ——76604 
Adde the fine of 10, » DP,orTC, ————T736« 

y The whole willbe the fine of 70, deg. CK, mneo— 9396936 


© —_ ————— 


; & 41. And thei farre of the makin gfe ll fright fo, has 
as 1 of Virſed 1 bs per Foe 
42 T he tables of Tanga aA» of the 
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by 


r As the fine of the complement to the fine ef an arch-: So is the 
Radin ito che Tangent, of that areh., 
"2 Astheſinc of the complement to the Rudin; : Sos the Rading 
fo the Seravt, of that arch. 
For by the 46. of the firlt. 

x AtAE,ceEB, Seis AC,toCL.. 

2 AS A E,toAB,SoisA C,to AL. As for example. Let che 
"T awyent nnd Seravr,of the ateh B C,z2. deg. be ſought for : The 
fine. of 30. deg. it 5000000, B E, | 
: The fine efthe complement, 6 o. deg, is 8660254. A E, Then 
ſay: | | 
s As A E, $660254+ coBE., $0000001 50 is A GC, I 0000000 
20 CL, 5773503. Therefore the Tuageys, of the arch, of z0.- deg. 
185773503- CE AT dn act 4 

2 As A E. $6603254- if is te AB, I ©000000- Sous A C, 
RO000000- to A L, x1547005, Therefore the Seeant ofthe arch 
of 30s deg. 1s II 54700 s. 1 cw nile any ings ty 7 > 

43 The briefe Relegof the Tangents av Seeants, Ars. exvakes! 

»i\*,» in, theſe three Theorems following. co. Ou. £4 


. The firff Theorem. The difference of the Tangents, of any two 
robes, miking a Ouadrars, art honbl to the Tangent, of the diffe- 
Panre of thoſe archer. £8 Tho 
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you 14) preſently over againſt it find the compleneeat thereof. And 
Sine, Taugents and Secants, of the arches leſſe thew 4 Semwi-quadrant, 

together with their arches downwards. Buy the Sines, Tangent t,and 

$:oamts, of the arches greater thew 4 Somi- quadrant, together with 

ther arches dot increaſe aſcending upward: by every minute, except 

in the firſt degree and in the Complement therevf, where I have alſo 

v/ed one, two, or ten ſeconds, becanſe otherwiſe the Calculation there 

in ſeconds, conld net hane beene without error. In fad of the diffe- 
Fences, J have put the propertienall part ether of Minxtes or of 
tambs of ſceonds, for the mere eaſe in making the Tablet, I bave 

alſo added the increaſe, wherein the ynequall propertionall parts, dee 

increaſe either by every one, or by every rewne ſeconds, for the grea- 

ter preciſeneſſe; 

1 bave taken divers Radnſſer for nexeſſty, to wit, of 5.7, 8. 9. 10: 
II. or 12, fignres; Which variety the thilfull Arithmettciaw will 
eafily reconcile, by vfing the Radins for the works of ſuch magnitude 
4s every Number ſet downe 1% the table, may anſwer therewats. Which 
that it may preſent ly apprare, | have every where difingaiſhed with 
a point put betwixt the Sines, T angents ard Seceants, made for tho 
Radius 190000 from the reſt greater then that Wading ; Nay where 
the Radins 5s muore then 1 0: ; 7 hana have put two peints betwixt, 
whereby the Siner, T amgonts ana Secants of the Radins of 1 o fignees, 
w4) by arrark be diſcovered aud khrowne from the greater Sines,T an- 

ents and Secants : Where no Number 51 after the point, there the 
Radivs 14 onely of five Ciphers 100000, 45 in all Tamgents and Se- 
cants, of the laft fove degrees. 

51 The vſc of this T able generally it thus: That you way readily 
find ont the Sme , Tangent, and Secant of any arch or angle given,nor 
exceeding 90 degr. together with the Shue , Tangent, and Secant of 
the Complement : or comtrarily by the ſane Tables, the arch of any 
fone, tangent, or ſecant given, And ſe in the working of triangles, you 
away proceed withont delay, As if you womld have the Sine, Tan- 
gent and Secanr, of the areh or angle of zo. deg. or of che le- 
ment thereof : Alltheſe will be given you ,in the cables cine 
to the Radius, 10009000 dale deeh debt, 3h 


# 


whether the qneftion bs of an arch mare or lefſe then ix Wren. C—_ 


> a ads . w 
FC 


-.. Of the arth of 30 deg. Of the: Complement: 

;The Sine i1s—— 5000000, The Sine 18 — 8660254. 

The Tangent is, 5773503- The Tangent is, 17 3205069. - | 
Secant is —11547005 ' The Secant is 20000000+ " 


The 


Conarily : If 59573503. been Tangent ginen, and it bee de- 4 
maunded what arch or angle anſwereth thereunts, The table will 34: 
ſhew, that the arch or angle anſwering to that rangent, is 30. deg. A 
And likewiſe in the other ſide of che table ic will ſhew your that 
the arch or angleof 60. deg. is the q»mplement thereof. 


$2 Pub if peradvemtare Seconds, be adio)ned to the Afinuter and 
phat you wuſt-v(c them in the works, then proceed as the examples we 
folowing ſhall teach jor. Th 


The firf# example.lf the fine of 12.deg-6 min. 23. ſee, be to hee 

fonnd, Take in the beginning of the tables the line of 12. d.g. 

6. min. which is 2096186. Then gather by the proportionall patt 

how much the remainder 23. ſee. wi. require : in ſaying, | 
To. ſec, gives 474+ parts, what ſhall 33+ ſec. 

| TON 

1422 the fa: is 1090, parts, | 
943 

—  _— ger 


Lo90[2 


ttt tre. 


Laſtly, ro the former gitten fine, —=— 3096186. 
Adde che proportional! pare now found. — — 1090+ 


— w———_— 


And you ſhall haue the ſine required. — 2097 276- 


«.- The ſecond example, Ifthe tangent of the areh of 88, deg. gx. 

_ Chin. '34- ſcc. be demaunded : Firft rake our ef the tables che tan- 
geoc of 88. deg- 51+ ſec. which tangent according tocke Rading 

.-Z00000 is 4981 573+ Then you (hall find the proportional pare, | 
for 34 ſeq, aicerthis manner, © THE? 


a a. 
oo 


& Eg | 
oo t0-ſee, 
© 


Io {4h ——— Y2oby \A \ 
che increaſe -'0oo59 
Io. ſeg, ——— 121 24 
TOs ſec. O— — 121$3 G 
b 1=C {eg — X3B247 D 
4 fee. —— 4897 E _ 
| 34. ſee. —— 41269 F 


gent required, —— 


gent after this manney. 
The Tangent is 


The increalc 


, and you ſhall have — 1 668783g6+ fer the Tangent de- 
lixed, aceording ts wm Rodin, 160000» 22:0101..2H 20T 
k & 5h or 53 Bog 


<< 


' This adde eontinuslly firft to 4 

them ro F ; thirdly te C,8& you thal 
have FBC, for 3o.fee. then if you 
multiply D by 4, and car off the laft 


Adde the Tangent of 83, deg. 51. main. 4981573. 


The torall, is the Tangent required , - 5022 842, 


The third Example. Tf the Tangent of 89 deg. 39.m, 2 4 fee. 
Were to be found. You muſt chug 


The tangent of $g d. 39-m. 20-f. is 16634058, A\ 
1. ſea. it ——— 13425 B, This adde 
The increaſe 15 o002z {continually 16 
I.fec. is 13447 Ci\ BC, and D, 
1. {ec. 1$ 13469 Djthat yon way 
I + (ee. 1$ 13491 E find CD,&F. 


| And you ſhall haye the Tan- 


Or wore briefly , multiply the propertionall pert of 1, ſecond by 4 
and the increaſe by /o many Unities atare in the 
placer, that is by 6.(for ſuch i1ths progreſſion of 
which ward A ars 6 wnitet) and you fhall bavethe: ſame Tan- 


—— 63408 A. 
1. ſec. Is — 23425, which malriply 
by 4-18 — $3700 B. 


by 6. maketh — 00132 C, Adde 4 BC, 


cipher, you ſhall have 4897 for the 
other 4 ſec, Now adde A B C £ tos 
gether, and you ſhall find F, 


—omoenm— RR 


proceed : 


ven Laſtly , col- 
(let AB CD E, intoenc ſurame. 


$ 16687 890. 


progreſſion of 4. 
4 places Os T'. 3+ 3»: 


00042 Which mu'tiply - | 


+593 But if contrarely any fine, tangent or ſeeant were given, whoſe 
as you wovld alſo find in freonds woodfoly So gd as rome 
awples following will tearh you, 

\ The firff example, If 2097276 were given for a (ine, the Ra. 
dius bcing. 10000000. And it were demanged what arch were 
2n{werable cthereumco ? | 

Firſt, {ceke our inthe tables, the next lefler ſine, and ſubrra 7 
that from the fine given, and note the arch agreeable thereunco : 
Them out ofthe Remainder you ſhall colleR the ſeconds after this 
manner. 

The line gincn is : . 2097276» 
The lefler line yext moto it, is 2096186. ofthe arch 13d. 6,ſe. 


Whieh ſubtrafted, the Remainderis — 1090 


1 10. (ee. in the table is anſwerable ro — 474 - h 
. Now if 474- give lo. (ec. what fhall — 1og0 give? 

2 | | Io0900 

| 474 (2 


Therefore the arch ſought for, is — 948 anfwer 23, almoſt 


12. deg. 6, Min. 23. ſes. almoR I 420+ 
474 (3 almoſt 
1422 
The ſicond ex ample. 

If 5023839, according te the Radius togooo. be given. And 
the arch anſwering thereunto were demaunded : Firfl againe find * 
in the tables the next lefſer rangent, and che arch anſwering there- 
anto. Then ſubtract that leſſer tangent, from the tangent given, 
and ont of the Remainder you ſhall gather the ſecoias after this 
manner. 


The tangent given, is 5022939: | - 
The leſſer tangent mext 4981 573: ofthe arch of 88, d. $1.1. 


The Remainder 412664 
SubtraR 


12055 the parts for 16+ ſec- 
The Remainder is —. 29201 From whenee 


LO:[Cee 


> 4. i 
F940"; F & © FTE 
o ©. 4 


> 


16 ſee. gives 12069 — 29201, 
The inercaſe 00058 — 12124+ to ſeconds, 
| 10fee, — 13134 — 17077. remaineth : from whenee 
x0 ſee, — 12183-— 13183.the parts of 16 ſeq-ſubreaRes, 
. Loſec, — 11143 — 4894. rem/1n2th 
| I. {ec — 1224 — 1224, the parts for or. ſeconds, 


— Now 1224 — 4896. is 1" 4394. almoſt 4. ties 2 for foure 
| times x 224- maketh 4896 : Theretorc the arch anſwerable to the 
Tavgent given, is 88 deg. 51 min. 34 [cc. 


T he third Example. 
Let the Tangent 16687890. be given, according to the Radi- 
» 100000. And let it bee demanded what arch is auſwerable 
thereuato + You {ha}l proceed in this ordcr. 
The tarvgent eiwen, is 1668 7890 
The next lefler taygent 166 34058. of the arah 89. d. 39.m20«l. 


, Which ſabtraftcd refierb 5 35h 


Y y 


The parts of 1. ſecis — 13425 A- | 
The increalc is 0OOEZE, this addeto A, B, and C. 
13447» B. 


13469 C. 
13491 D. Now adde A, B, C, & D. 


=  — 


The tots'| amounts to — 53833 for 4 (ec. T herefore the areh 
anſwering to the Tangent giuen, is 8g deg. 39+ min. 34+ ſeconds. 


54 By this Table, after this manner, you ſhall be able. without any 
erronr im the defiring of Triangles, to worke a Ad inthe 
firft and laſt degree eſpecially, more certainly then by Rhztieus bis 
great Tables : Bnt in all other degrees, Rhzticus bk Tables are bet- 
ter; For by that you ſhall works more ſyeedily,and not oncly to ſeconds, 
but alſo thereby you may gather the thirds and fewrths exaBtly, There- 
fore if you be wiſe and of «biltis, be net without thas Table. 


Theend of the ſecond Boeke, 
H THR. 


*o » Jo » 
> SI *4” 


THE THIR 
"Ot TRIGONOMETRIA. 


#7... ©; 
Of the dimenfon of Plaine Triangles. 


= Itherto, I bart treated of the principles of Trige- 
RS nomerria, and of the neceſſary tables of Sines, 
PF Taugents and Secants, ſor the exerciſe thereof. 
ues | Now followeth that Trigenoxwetrie it ſelfe,or the 
D Eh meaſuring of Triangles, as well plaine as Spheari- 
DIFFS call. [mthe explaining of both which becauſe they 
1 2G== are reſolued onely by the Rulr of propertions,as is 
aforeſaid; Firſt, Iwill ſet downe certdine Ax:0m2s, whereby may bee 
enderfflood what proportions are in Triangles or parts of Triangles : 
Which Axiomes, therefore I will ealthe Axiomes 2f proportions, 
Then F will ſhew how thoſe Axiom?s are to bee (+4, or vow by belpe 
f 4 few of thoſe Axiomes, every demand 447 Triangle propounded 
'y whatſorner three 1ermes giuen, may quick'y be fount out. 

The Axiomes s f proportions #- pains Tyiangles are chiefly fore, 
brieg ſufficient enough for enery reſolution of any of thems,beſde* the 
f#ldes forindation of all Trigonomeirie, which 7 hake exp'gined in 
the firft books the 46, Propeſition... 

E-Sil3 | The firit Axiome. 
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. Tw all. plaive right an- 
; oled Triangles, exery fide 
47 be put for the Rad:- 
4, dgrecable ts the do- 
Rrineof Triangles: For 
ff yowpnt che fide [ubton- 
ding the: right angle for - 
-, the fades inclu- 
wg he ri la, are 
As of Fig - angles 
eppoſire vnte theme, 


BOOKE 


If yow gut for Radins the, 
rearey of the ideas encluding 
the right Angle,the leſſer of 
the fides inclading the right 
angle is the Tangent and the 
[ubrenden Ling to the right 
| angle ts the Stcant of che 
lefſer aente Angie. Py 


If 70u put the lefſer of the 
6 5 including the | 


right angle for Radius : the | 
greater ſiac inclading the \ Wo, 
right angle © the 7 angert, \- 
aud the ſwbtendent of tho 

right angle & the Seeant of | 
the greater acute angle. | 


B 
| 
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As in the plaine Triavgle A B C. If yon put the fide A B, ſub- 
rending the right angle for Radius, the lefler fide B C, including 
chetight angle, 15 rhe fine of the Icfſer oppoſite angle B A C, and 
the greater fide including the right angle,is the fine of the greates 
oppoſite acute angle ABC. 

Bur it you put AC, the ereater ſide including the rieht angle 
for the Radins, rhe lefler 11de BC, 1ncinding the right angle,is the 
rangent of B A C, the leſſer acute avgle oppokite, and the ſubten- 
dent A B, 1s the Seeant of the ſame acnte angle. 

Lally, if you pur BC the lefler of the fides, including the righe 
angle for Radins,the greater fide AC, including the right avgle is 
the tangent of ABC, the greater acme angle oppoſite; and the 

ſubrendent A B, is che ſeeams of the ſame acnte angle, All being 
performed by the definitions of Sizes, Tangents and Secatis, ſer 
downe in the Second booke. 


The firſt ConſeAarie MSoes SEE. A 
Therefore in right angled plaine 7 riangles, the angler bring gines, 
the reaſon ef the fider are alſo ginen three wajes. An Ry 2 
One /ias bring given beſiderthe three angltt, eniry of me 4 
H 2 | | bs 0 
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s ar4 pinen by athreefold proportion, that ir whether you ſhall put 
is or | tbe thirdfde, For the Radius. F 
As in the right angled plaine triangle, propounded AR C. The 
angle at A, being inen, 30 deg. 20. min-and ſo the angle at B. 
59. deg- 40. min. (For the one acute angle is the eomplement of | 
the other, by the 52. ofthe firll, rherefore 1n plaine right angled 
triaugles,one of the acute angles being ginen, all the ang'es are 
oinen (I ſay the angle at 4, zo deg-20-min. and at B, 59.deg. 40. 
min. being ginen ; The reaſon of their (1d2s are giuen, cither 
Thus ——— A B Radigs —— - To090000 
B C, the line of the acute avgle BAC, «<$050298 
A C, the fine ofthe acute angleABC. $63tn919 


Or thus AC, the Radius —— my 


I 2000000 
B C, thetangent of the acute avgle — 58351335 
A. B, the ſecant of the ſame acute angle 115861 18 


Or Laflly thus, B C, Radius — Icoooood 
A C, the tangent of che acute avgle ABC, 179gor 16 
A B, \ceant ofthe ſamg angie: ——— 19800810 
Thur 1s 2 
4 It is maniſeied by the table of Triang'es, what proportion, 
-» (for cxarmples fake) the ſide A B, hath to B C,vre. 
' Eiiheras AB, 10000000 toB C, — 05050298 

Or as -- AjB-x1586118to BC,— 53851335 

Ortaflly, as A B, 19800310, toBB, n1oocoooo. And fo of 
the reft. 

T here fore beſides the angler being given after ehis manner, let 
the far AB, be given 24 feet : [ f it be demanded how W42y foot the 
Side BC,u? 7 will /ay. 

Eitheras A B Radins 10000000. to B C, the line 5050298, 
So is A B, the fide 24 foot, toB C 12 [33:55 foot, 
Ocas A B, the fecanc 11586118, is toB C therangent 58gr 210.5 

So is the fide AB, 24 foot. toB C, 12. {{775;74+ foot, 

Or laſtly, 
As A B,the ſeeant of the Compl. 1 93008 10-to6 B C, Ra. 10000000, 
$9 is AB, tlie fide 24 foor, ro B ©,12-33353535+5. foot, 
. Soif the ſame (ide AB, be given 14 foot, and that it be denan- 
JY ded how many foot the Sde A C, + J will ſap, 
-  . Eicheras A B, Redirs 19000000, to & C, the line 8531019, 


So 
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So is the ſid? A B. 24. foot to A C20: LM785975, foot 

Or as A B, the ſecant 11586118. to X C,the.Radius ro000 6006 
So is A B, the ſide 24. foot ro A C, 20. 272485, foot. 

Or laſtly, as A 8, the iecant of the complement 19800810. 

to LC, thetangent 170901 16. % 


£0 1s A B,24- footto AC, 20.7575, foot. 


Likewiſe, if (the fide AC, beimg ginen 2055485757 2.. foot ) bog 


So37%5 


demanded kew many feete the de B C, uf? I wet fl fay : 


Either as A C,the ive £621819.istoB C, (the Fine 5050293 
So is the tide A ©, 20.775?932... foot to B C, 1 2.331925. toot ; 

Or as A C, the Radius 10c00000. ro B V, the tangent 58513235 
So is AC, 20.323595f..foor, toB C. 12.32%: feot. 

Or laſtly, as A C, the tavgent ot the Complement. 17690116 

to B C, Radius, 1coonorO. 


- 71 es £C " * 
;  Sois AC, 20-73##4:5;.toor to B C, 12.3273. foot 


Now the shilfull Arithmetician in the ſerions wſe of Trigonome- 
tria in bu calculation, will alwayes frame his yropertion /o, that hs 
may haws the Radius in the firſt place to avoyd £ 6 irenbleſore paine? 
of dinifion. 

Tho ſecond C #nſeBR ary, 
T eve des whatſorner being ginen to buth the acute angle! is gines 
4 dexble jrojeytion that 15 a1 y0u pur the ong ov the ether of the gives _ © 
fides for the Radins. Wes | (59 


As in the plaine I 
-riokt angled triangle 4 
4p ©> if cherwo 
fides 4 B,and BC, 
not including the 
right angle be giucn 
' the one 5. and the Os 
ther 3. foot. And che 
two acute angles &, . 
and B, - are ermgn- A: 
des, 1 will ay 


99 9 Or? 
ws IAN FEM is OS 


| wY £1t1ne 2$AB, $. foote, 
to B C. 3+ foote, So is 
A'8, Radivs toocoo0os 
to the fine of the angle 
BB A C, 600c000- to 
which ſine in the left mar» 
gent ofthe table aniwee 
reth the angle BAC, 36. 
d* C2-M.T 2.ſe6.and inthe 
right margent 15 the fine 
of the corpl. A BC, being B. 
53. deg.7- min. 48. (ec. 

Or as BC, 3. foote, to 
AB, x. toore, SoisB C, 
Rad:to A B; 166566566 a 


the ſecant of the angle 
A B C,rto which ſccant 
in the right margent of FE ON 


the tables,the angle of 53, 
d.z. m.48:ſec.anſwereth. And inthe jeſt margent, isthe angle of 
the complement, being 36- deg- 52 min, 1 2. ſec. 

Likewiſe in the ſame r1ght angled plaineirianghe AB C If the 
two des A C, and BC comprehending the right angle be given the 
ove 4i 4nd the other 3-four : A ud the acute avugles A ard B bee de- 
Wwarded . [ ſhall ſay 

Either as A C, 4. foote to B C, 3. foote. 

$o is 4C, Radius 10000000, to BC, 7500000- the tansent 
of the angle BAC, To which tangent inthe left mareent ofths 
tables, the angle of 36. deg. 53-min- 14. ſee. for B AC. an- 
fwereth. And in the right margent is the angle of the comple- 
ment beins 53+ des. vO min. 43. (ec. 

Or as B C,z. foor, to A C, 4. foot. So is B C, Radius ro000000 
wo A'C, 13333333: the tangent ofthe angle A B C. To which 
angent, in the right margent of che Tables, theangle ABC, gz, 
deg. 7- min. 48. ſee. anſwereth : Andin the left margent is the 
angle. of the complement being 36: deg. 52. rain. 12+ ſec. 

' Now that before the tables of tangent: were found ont the tws 
Sees inclading the vight angle bring gives ; the acute angles anos 
WS | | [1 
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third Jdo wore tha: found out. Firff the fdet A C, and BC, incla.. 
ding the 6 t angle, were ſquared, and ont of the ſomme of theſe 2. 
ſquares, the ſquares roo! was extrafled: which reote was the fde 
A_B, &y the laſt Pro : but ove of the firſt of Erelide, that is, by the 
| 50. of my firf# books, ; 
Thew having the ſins 
AB , jew were to ſay 
thess 
Ms the fide AB. to 
the fide BC. $1is AB: 
Radins to B C. the fine 
f the angle BAC, which 
cing knowne , the angle 
| ABC. was: knownee A — 
| Tow wee baveve need of 
| theſe circumſtances, 


The Second Axiome. 


In all plaine Triangles, the fidet are in propertion one ts another 
a1 the fines of the angles oppoſite ro theſe ſides,” 

For the fines are the one halfe of their ſubremaſes : Bur the 
ſides of enery plaine Triangle are in yropertion one to anethes 
as the ſubtenſes of the angles oppoſite to thaſe fides. There. 
fore alſo are the halfe of the ſubrenſes inthe ſame preportion, 
For the ſame reaſon, that 18, of the whole rorhe whole, t he ſame 
reaſon is of the halfe co the halfe; As in the ninereenth Pap : 
of the ſecopd booke 1 have manifefled : And narure it ſelfe 
ſhewerh:. | 

But that the Sdes of emery plaine 8riangle are in propey- 
tiew ous ts another, ar the ſubtenſe! of the angles oppoſite therenyts 
hence appeareth ; Becauſe a circle rnay be eirenmſcribed aboue 
cuery plaine Triangle, the Center being found out co the three. - 
points of the chree ang'es:which being done, the ſides rhen themn« 
ſelves of char plaine Triangle, are che fubrenſes of the angles 
oppoſite to theſe Hides, that 1s, ofthe arches oppobte ro thoſe 
angles, and are the double meaſures of them, by the 53, of 


the firfl, 
 Hs4z Ay 


e third Bookeof Tripanometrcn. 
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As if the Cirele, A B C,be circumſcribed about the triangle» 
'A B C, theſide A B, 1s made the ivbrenle ot the angle, A C B, 
that 1s of the arch AB, which is oppoſite to the ang'e AC8B- 

' The fide B C,is mad: the ſubcenſe of the angle, B AC. chat 
is of thearch B C, which is oppoſice to the avglc BA C. And 
laflly, the fige A _ is made the ſubtence of the angle ABC, thar 
is of the arch. A C, which is oppolite to the angle A BC C. 

Therefore the fide AB. is in proportion io the +4e B C. a5 the 
ſubrenſe of the angle A. B C, tothe (ubtence of the angle B A C 
Fe. Which was i© be de: monfirated. 

The firft ( onſetavie. 

Therefore the angles being given, the reaſem of the fides & given; 
and eonſequently - 

One fide being grven 2efiats the angler, every of the other ſides is 

iven.,. 
: As in che plaine obliquangled iriangle ABC, the angles be« 
oy elvenat A, 20 deg. 1o min. at C \60 deg.17 min. and at B, 
$-27 Min. by the 3.ConſcRary of che 49 otthe rfl, the rea- 

- yo, theiltde; 1s given after this manner. 

AB. $693503- the {ine of the angle, A CB. 60. deg 23 win, 

C, 3447521-the fine of the angle, B AC. 20. deg. 10.m. 

"A C. g864192.the line efche angle, AB C, 99. d. 27. m.or the 
pe of the complement, tg 3 ſemicircle being $0.4cg-33-min. 
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' But if then, beſides one of the fides bee ginen, (as for example) 
the ſide A B, 34, foor, the other fides ſha 1 allo bee ginen, viz. 
B C, and A C. For 
xs As AB, my 2-13t0 B C, 3447521. SO18 AB. 34: foot 
co AC. 13, F35::327, foot, And in itke manner. 
2 As AB, 8692512. iSto AC, 9864293. S015 A B.34.foot 
to AC. 38. j:3:#75. foot, 
Or by changing the middlemef tearwer. 

: As A, C B. $693512- 15t0 AB, 3 4. foot. Sois BAC, 

3447W1.10BC, 13: 5; focr. 

2 As A C B. 8693512. 15to AB, 34. foot :Soig A BC, 
9264292-10 AC, 38. 3. foot. 

T he fecond Conſeltary. : 

T wo fides being ginewn,with an angle oppofbte tothe on4 of them the 
angle alſo oppe ſite to the other of them 11 given, 

As ih the aforeſaid obliquangled triangle, A B C.the two fides 
A B. 34 foct, and BC. 12. $33,733. foct being given, with I 
thang ce, ACB. 69. dey. 2 3.,m.oppolite to one of the given ſides, Y 
yiz. tothe fide A B ; the avgle B A C.oppolite tothe other ofthe 
given (ides, te wit,to the (ide B C ſhall allo be ginen. , 

For by the angie given, A C B, 60, deg. 23. mip. the fine of 
avgie £ B, 5693512+ 15 given. 

Then 1 fay *: Ascheſide, 34- foot, istothefideB C. 
x 3. 2537273, font. So Is A B, .ac fineottheargle, ACB, 
$693512- (0B C,3447521-theline oftheangle ABC. ' 
Or the middle texrmes being changed. 

As AB, 34 tootto ACB, 8693512. SOISBC, x, 3350527, 
foot, te B A-C, 3447521. To which line in the left Margemi of 
the table,the angle of 20.deg.10.min. anſwereth. Therefore the 
angle B AC, is 20.degr-!o.min. 

Note. /» the w/e of this conſeftarie, there may a doubt happen : 
that « roſa If two der be given whereof one of thers is the greateſf 
fide i hard with the angle oppoſite tothe leſſer of the two ginenſides 
And the angle oppoſite to the greater of the 2iver der be deneanded, 
Por beeuuſe that angle M4) be edtber aASWes a7 txſc : and the netes 
beth of thens,ts the ſam? by the 1, Con. of ths 12.P ro, of the ſecond. 

The dowbt 5, when you hane found the fine of the angle demanded 


whether that fue ſhewerh an acute, or an obruſe angle, Ir 3 
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As inthe obliquangled triangle ABC; Ifthetwo fides A C, 
22, foote, and B C, Io. foote, together with the angleB A C, 
24, deg- 5o. min, 10. fee: And theangleAB C, eppoſite ro 
rhe greateli fide, A C, be demanded, If I ſhall ſay; As the ſide 
» BC, 10. foot, to. the ſide A C, 22. foot; fois B C, 4260241. 
=. the lincoftheangleB AC,ro AC,theline of the angle A B C 
> Ifhallreadily find 9340530. to be the fine AC, But beeauſe that 
hne'Whe fiac both ofthe acute angle AD C, 67. deg. 21. min. 
34 ſee. whiehthe arch AB C, igoppeſite unto z and of the @brnſe 
angle ABC, 112. deg. 29. min 26. ſec, whichthearch A D C, 
> is oppbſite vnto : Ic is doubtfull whether the angle ſhewed by 
| that fine berhe obtuſe angle 112, deg- 28. min. 26. ſec. or the 
” acute angle 67 deg. ;1.m- 34-ſce. Nor canthis doubr'be otherwiſe 

-_ faken away, bur that befides the other three things given, ( which 


- may beas well in the acute angledtriangle A DC,atin the obcuſe 
- #ngled triangle ABC, For that the ſides BC,and DC, andalſo the 
L angles BAC, andD AC, are equall) chis alfo bs giuen, wherher 

+ the angle ſought for, be obtaſe or acute :Or the ſame raay be per- 
> ccived by che crue delineation of the triangle to bee reſolaed, 


The 


- whether rhe angle ſought for be aence? or obtuſe. 
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The third Axiome. 

[nal plains triangles: As the ſomme of two fides it to their drffe< 
rence; SoutheTangent of balfe the ſomme of the two anglet oppoſite 
to the Tangent of the diſſerence, leſſe or more then the balfe. 

The declaration : Intbe plaine obliquanled triangle, AB C, 
I ſay the Tangent of 3-the forame of the two angles at A, and C, 
isto the T avgent of the difference of the amgle C more,and of the 
angle A, lefle then the halfe : Asthe ſommeot the two fides 
B C, and AB, oppokte co thole angles, is to the difference of 
theſe fides» 


A | 
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T he demonſtration. For that Quadrant A B C, being deſcribed 
make theangies DAE, and E AC, equallto theangtes A C B, 
and B A, in the former ſcheme. 

And chernpon let the angle DAC, be the ſomme of thoſe two 
angles, ler the halfe fo that fomme beD A F, or FAC. 

The difference of the angle, D AE, abone the halfe DA F, 
or of the angle E AC, lefle then the halfe, F A C, lerbe the att» 

leF AEx let che ſubrenſe of the ſomme ofthe two angles, be 
the right line D C, Lertthe fine ofthe greater angle b AE, 
be the right line D 6. Let the ſincofthe lefler angle & A C,'be 
the right line CH. Let FM, or F K, be the Tavgent of halfe the 
ſomme of thetwo angles: LetF E, be the Tangent of the diffe- 
rence, lefſe or raore taen the halfe. Now the Triangles G DP, 
and HCP-:are equiangled by the 4.Con : of the 49. of the 1:be« 
cauſe ofthe equall angles D P G,avd CP H, by the r3. ofthe 
firſt and the right avgles at G, and H, by the 3. Con : of the 12, 
Pro : of che firſt, : 3 

Therefore, in this ſccond ſcheme - A3'P D;t0 D G; fois P Cy > 
to © H, by the 46, of che x2 Azinthefirſt, 


? 
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As AB.co ACB. fois BC.toB AC. by the ſecond Axiom. 
Therefore the fides D P,and PC hane altogether rhe ſame 
proportion in the ſecond ſcheme; as the ſides A B. and B C.in 
the firft ſcheme. ; 
- - Wherefore, putting the right line D C. for the ſwrame of the 
two gwen fides A B, and B C, you may take the parts D P, and 
P C, forthe ſame two fides, AB, and B C, by which poſition 
N P. is the difference of the tws ſides. Burtherethe ſides A B, 
and BC, here DP, and PC, ate giuen; Therefore the difference 
alſo of their fides, NP, and the halfe thereof, O Þ, is given. 
 Moreouer, for thatthe compoſed Triangles, AKLFEM and 
AD N © P C, are euery where equianeled, becanſe ofthe 
paralels D C, and K M ; Therefore the ſides and the ſegrrents 
_ of their fides, are proportionall by the 46, and gy. of the fieſt« 
And therenpon. - 
 A#® DC, the ſame of the two ſides, is to PN, their differenee] 
fo.isK M, the donble Tangent of half theſurame of the two an- 
' zles, to LE, the double T agent of the difference; lefle or more 
. then the hajfe. Or. | 
. . As O C,halife the ſamme of the tra ſides, is co OP halfe their 
diffetence, ſo is F M, the Tavtext of halfe the {ymmeefrhe two 
Oppofire angles, ts FE, the Tuwegent of the difference, lefle on 


| more then the halfe, Or» i) 14 Ee tk 
I ' Retayning 
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Retatning the former ta intirecearmes of the proportion and © 
cakins the halte of the latter, you may worke more b:jeflie. 
As D C, the ſumme of the two ſides, is to'N P, their difforerce 
ſo is F M, the Tavgent of halfe thetwo oppoſite ayg)es,coOFE, 
che Tawgear. of the difference, leſſe or more then the halte. For as 
the whole ro the who'e. fo is the part to the parr. Therefore 
as the whole KM ts the whole LE, fo is the halfe F M to the 
halfe F E. : | 
E on[ettarit. 


Therefore in aplaine ebl:qWang led triangle, the two ſides, being 
ginen, with the angle com vebendel by thews,the other 1wo angles are 
alſe ginen. 


FP" IE Ab i IIA, i. 


Asinthe plaine obliquiangled triangle A BC, the two ſides 
AB, 6. and B C, 3, foote, withthe angle A B G, being give. 
I 07s deg. 30. mir. The angles B AC, andBCA, ſhall likewiſe” 
bee giuen after this manner: 
The ſumme of che two lides giuen is 9, their ditferenee is:3. 
The ſurnme of the angles at A,andC, is 72.degrees 30. min. by 
the 49. ef the firfl. 
The z-thercof 15 35. deg. 15. min. whoſe Taxgent 5r 7332304 
| ThenlT ſay. | 
As the fumme of the ſides ginen g. is totheir difference 3; $6 
is 7332303. the Tangent of halfe the \uame of the oppoſite an= 
e9; £02444101- the Tavgent of the archof x 3, deg. 44+ minhgo.- _ > 
. being che difference of che angle A, lefſe, and of C,more; 


then the halfe. Therefore. 

) -From 36: deg-15. rain oo ſee. To 36.deg. 15 min.ooſec. ; 
Raf avgie BAC, 23, 3o. 56: © I The wholeis f angle BCA: © 
ITE (49-4. 59408 4+ fea. . 
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The fourth Axiome. 


1n all plabus Triauglet. At the greateſt fide is the ſwmme of the 
other det » So tethe Difference of thoſe other fdr1, tothe [eqmen? 
of the ere | ds + Which ſegment ſubtraRted, « pergendiculer ſhell 

\ fall in Sorts the remgnder. 


— 


p 


The Declaratiow. Let ABC, be an obliquangled triangle, and 
\ fer. the Jeat (ide thereof, be A C, tae greateſt B C Ac the dif anec 
"of the leaſt fide 4 C. 4 being the ecnter, let the circle CD EF, 
be deſcribed, cutting th'other two fides inthe points E and F. 
Moreouer let the (ide 4 B, bee produced vnto D, and D B, fhall 
| bee the ſumme of the ſides 4 B, and AC. For AC, and D, 
.. - are equall by the worke, then B E, ſhall bee the difference of the 
_ + fides- 4 B, and BC; for AE, and A Care equall likewiſe >y 
-theworke. PRE 


I ſay firfl, that. 

-ASgCB, ts 8D; o8EB,coBEF, Then thac the ependicu- 
is Lter' G deth biſect the right line F C. | # 

= The Demonſtravion. Foras tothe fir, equa! | right ang led fi- 


©. gates haue their lides, reci onall by the 2 - ſx 
_— ip quo theft, pretly par by the 2, Gon 
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But the oblongs made of BD and BE, and alſo of B C,and 
BF, are equall right angled figures. 
Therefore they have their fides proportionall , reeiproeally. 
Sotharas BC, roBD; 
Sois BE, to BE. 

The Minor is proved. For whatloever is equall to one and | 
the ſame thing, are equall ro one another. Bur rhe Oblongs made '-” | 
ofBC,andBF; andaiſoofBD, andB E, are equall to a ſquare . 
made ofthe right line B K, being the Tangent ofthe angle BAK, - 
Therefore alfo they are equall one to another. 

Againe, the Minor is proved. And firſt of che 4 B Þ, 
and B E; that is equall to the Square B K, is thus 
right line byſeXed bee conltinucd, the Oblong made [: of bel FP” 
continued, and rhe Continuation 1 is equall roche Square, nag He 
therighr line eempoſed ofchebyſegmenc, andche Ce Lon, © 
leſfeby the ſquare ofthe byſegment; by che g4.of 
is Hi ENIRLnS ny ACiNNG 
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bn EB, is equall to the ſquare of A B, leſſe by the ſquareof E A, 
© rowWhich A K. is equal! by the operation- 

Bar the ſquare A B, lefſeby the (quare A K, 1s the ſquare B K, 
by the 50- ot the 1. Therefore the ob:ong B DB E, isequall to 
the tare BK, 

Then againe of tho oblong B C B F. that is equall to the ſquare 

.,,B K ts thus prooued. 
* Theoblong BCBEF, isequail to the ſquare BG, lefle by the ſquare 

F G. by the Nat cited 44- of the firlt, 

Now adde the ſquare F G, and alſo the ſ{quare A G, to the ob. 
long C B B F. Wiaich b. ing done the oblong B C B F ,cogether 
with the ſquares F G, and A G. ſhall be equalito he (quare AB, 

For by the addition of the ſquare F G, is madethe ſquare B G. 
to which ſquare B G, if you adde the {quare A G, thereof is made 
the ſquare AB. 

Bor the {quares F G,and A G, are the ſquare A F, by the 50, of 
the firſt, ro which A K, is equall by the worke ; Therefore the 
oblong C B, ard BF , together with the ſquare, A K. is equall 
tO the ſquare, A B. Andtherer pon Without the qork AK, 
is equall to the ſquare A FB, lkiſe by rhe ſquare, 4 £ ; that is to 

the. {quare B K, bythe 50. of the firtt. 

But that which I propounded in the ſecond place, of the per- 
pendiculer AG, bilecting the right line C F, 1t is thus prooued. 

Becauſe the Triangle FAC, 1806f two equall fides, in F A, and 
A C, By the worke. Therefore che per pendiculer A G, byſec- 
teth*the baſe F G, bythe 23. ofthe firlt, | 

Therefore in an obliquangled Triangle ; As the oreatef fide to 
the ſumme_ of the ocher 6des, fo1s the difference of thoſe ether 
{rdes, to the ſegment of che oreatef] fide, whieh taken away, the 
perpendicoler, {hall fall in; the Remainder, which "gs tO bee .de- 
| genes. 


Confrte. | s AU, £: 


| "TW rhe No res of o plaine obl.on led Triangle, 
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for re the oblong of the ive continued D B, and of the continuati- 
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As in the plaine obliquiangled Triapgle, ABC, Let the 3 fides 
be e1yen. 
A B. 22. Foot. 
B C, 21. Foot. 
AC» 13. Foor.,  , | 

And let the (egrentsof the preareſi fide B C, in whoſe com: 
courſe the perpendiculer ſhall tall,co wit,the right line B G,and 
G C, be demanded. | 

The ercareR (ide'B C,is 21. foor, the ſumme of theotherlides 
is 32. foote, the diffcrence is 7 Then I ſay. 

As BC, the ereatefi fide 2 1.foote, toB D the ſumivie of he. 
ber rwo fides; 33. foor, ſois BE, the difference of the ether trrye 
fides 7 foor, .to BF, 11. foore. which ſegment taken fem B 
31. foot, the Remainder is FC,16.foot, whole $5. 2 he ,0rG 


5; foot. Therefore G C, i is 5. foor, and G B, 15. ſoot 
Aw Annotation. en 4 f TH; 
ferrth Axiome may alſe be thus propen ; 


The 


 , From the ſnmme of the ſquarezofthe baſe and o Firs eee der 
ſmbrraft tens ofthe other fide MiWremvainder y thi beſs © 
=g berwine” the a a the fe fuſe MY 
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© The Deeleretion. Ler ABC. be an obliadi IG 
'F Sr J0 $ , Dean N quiangle] Triang'e 
204A C0 a fder,/ andler the-giren hides be A'B, BC, 
** AndlettheſegmentG C hetwixt the p icvler BG 
| Rr perpendicvler B3 and 
thefide'B C, interzacemt be demanded. 1 lay,if from hz Ee too 
the ſquares of the biſe AC, and of the fide B C.che (quarg of 
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ied, the quociear ſh4ll be the ſegment GC, 22 =” 
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ſquare A L M B, 18 cquallco-the- ſquares of the figes AG, and | 
BG, added together; by the-50. of the firſt}: 
| Now the (quareof the fide AG, is 'A N F G, ardthe ſquare of 
| the kde BG 158BD OT, making the right lines B G. and BD, 
equall. Therefore it yov ſnbrract the Fr. 'A L M B, from the 
ſumme of the {quaresA R H C, and BCEK, there ſhall remait . 
therwo Gnomons N H G, and DE1. | 
Bur the gnomon D E 1, is eqrall tothe ſquare ofthe fide & C, 
For the ſquare of the fide B C, is equall alſo tothe ſquare of thy 
ſides of G B. and G C, by the 5o of the firſt, But the ſquare 
ofthe fide BG, is now taken from the ſquare of the ſide BC; 
Therefore that, that rewaineth, is equal! to the ſquare of the 
fide G C, which iquere tyouadcein the right lineR H Q, ex. 
tended to the gnomen NHC you ſhall havuethe oblong N C PR, 
which divided by the length N C, that is by the double baſe A C, ; 
the quotient ſhal! bee the bredtk CP , equall to CG, by the 
WOrke. 
7 he ilnfration by Wwmbers. Let the fide be eiven as before 
A B, 20. BC, 13 and AC, 21. foot. Andlet it bee demanded 
how many foote is the (egment GC? 
Aniwer 5. The whole worke ſhall be thus, 


AC,ir. © BC, 13 AB; 


2 To | I 3«, ; _ '. 
—_—_— waaganiguy waprurcs be _ 

21, 39» (- 400s 

42» wed] | 
The ſquare 444- Qs \ 169, Wa; - dad an 
The {quare 169: | A. T3 -f we] 
The torall. $10. Nags 20 
© Sybera. \$20«. TITTY CTETITY 
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The Deworfteation. For the IGG fide A B, towit, the. | "Y 


8 third Bovke of Triponometyt, 


The vſe ofthe precedent Axiomes, Or » 
A Manduition, wherein i; fhewed, how by the helpe of a fr 
ef thoſe Axiomer, every plaine Tri mgle may be reſolued. | 
In exery Triangle there are 6.term:1,to wit 3.fides and 3.anpler: 
of _ whatſorucy 3 bee ginen in aplaine Triangle, the ot her 2, 
m4) be found out by the 4. Axiomer afere- going, and ſometimes di- 
Wars wayss, onely one caſe excepted : that is, if the 3.angles be onely 
fines; for thereby no ſide can bee ſound out : Becauſe the 2 angles 
of one'-Triangle may bee equall co the 3 angles of another Tci 
angle, alchongh their ſides be a/rogether vnequall. | 


PEPTIC CSS 8 
FA |) URI TNF ARRAN! $08 Fa 
As the three angles of the Trianzles ABC, and D BE are e- 
guall, for that their baſes AC,andDE , areparralell by the 38. 
of the firtt-: And yet the fidesof the Triangle ABC, are farre 
oxcater then the fides of th: Triangle D B E. Therefore this 
eaſe onely is excepteFin Trigonometria : In all other by what- 
ſoccer three rermes giaen, 'euery foarcth may be found out, which 
by laying downe all the caſes, 1 will demonfirate after chis 


a -f 


manner. | 


A plaire Triangle ix right anzled tr oblique- angled. 

: [uaright avgled plaine Triaxgle vither all the angler (the 
ane of the arute angler biinp pines) With our fide arc giuen cut 
orhir eo faeg are demanded, 
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2 Or elſetws fides with one angle, that «s ; the right avgle are 
giuen :and the other two angles with the third fide, are demanded, 


Iu beth which caſes, the firſt Axiom # ſufficient, 
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In a p/aine ob'1que angled Triangle. 


1 Either all the angles are ginen (For as ofren as two are given, 
the third is alwaies the complernent ofthe ather rwo,to.two right 
avgles by the third Conl: of the 49. of qhe firfl, ) with ove fde, 
and the other tne ſides are demanded. 

2 Or two /ides with one angle oppoſite to the one of the ginen fides 
are girien . And the angle oppoſite to the other of the given fides, tex 
go 1-7 with the third fide us demanded. 

2 Or wo fides with an angle comprehenged by theas are £1800 L 
And the ot! er two angles with the third ſide are demanded. 

4 Or laſily, all the three ſides are giuen : And ihe angles arg 
demanded, 


The firſt Axiom u {ully ſufficeent for the firſt two eaſes; 
'2 1n the third caſe, the two vwiknowne angles are found owt by thi 
third Axiom : Aad thew the third fide by the ſecond Axiom. 
Inthe fourth eaſe firft drnide the plaine ebliquangled Triangle into 
two right angled | riangles, by letting ſall a peryendieuler vpon the 
great eft fde,by the fourth Axiom ; Then in theſe righs angled Tris 
. exgles, ener) angle is found out by the firſt Axioms, p 


But the forn er three caſes may bee performed by the firftAx? 
iom onely. Se as a perpendiculerbe ler fall from any angle yn- 
knowne, vpou any of the oppoſite ſides vynknowne, either withe 
in or wichout the Trianglc (12 which caſe the ſides vnknowne is 
to be inercaſed ſomrimes )and ſo che plaine oblique aweled trights © 
gle will be divided iaro two right angled triangles, whether the 
perpendiculer fall wirhin or withoet the Triangle, And yer this 
rule (that the ſide vypon which the perpendiculer is te fall,ovgh 
co be vnknowne ) is onely meant in the exaraples of the ſceand 
Axiom, and nox iy the examples of checrhird Axiom of plaſas 
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> Xx As if foch a 
- -porppriton bee g1- 
nen- 

As A B .che fine, 
of the angle AC B, 
to B C,rhe line of the 
angle RB AC, So is 
the fide AB, tothe = & 
fide BC, by the ſecond | 
Axiom. 

wWwh the ſame #ffe< Jon may} ſay by the firſt Axiome. 
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+ Ag A B, theRadins, roB D , the fia2 ofth2anzle B A D., 
So 1s the fide AB to the fide B D, 


x As B D, the Radinsco B C, the $=:4nc of the angle DR C, 


which is che complement of the an '<B CD, Sois the fide BD, 
the de BC. 8 TOR ap 


2 If ſuch a pre - 
portion bee giuen, 
As the fide AB, to 
the fide BC, So is © 
AB, the ns of 

_ the -avgle A 
- tw B C, the 
the = 
by the lecond Axiome, 


Wb the ſame effeRt you may ſay by the frft Axiome. 


: AsBC, the Radinsto B D, the fine of the angle BCD, So 
is the fide BC, to the fide BD. 


3..As the, fide BD, co che fide AB,So is BD,the Radine to A B 
b- FP —_ of the avgle ABD, whoſc complement 1s the angle 
A Angdchacaugle 4 B D, added 5 the hangs DBC ,aaketh the 
C M . angle - 4 8 Ce 
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'3 1f fieh a porportion 
were ginen, As che ſumme 


of the fides AB,: avd A C, \ wp 
ro their difference : So is the 
Tangent of halfe che ſumme A 
of the angles ABC, aud . 
ACB, tothe Tangent ofthe , OY 
difterence more or leflc then @ 7" =" 


the halfe, by the third Axiome. | 
With the ſame effeft you way ſa, by the firff Axiome. 


1 As AB, theRadinsro BD, the fine of the avgle A BD. So. 
is the fide A B. tothe fide BD, | | 
2 As & B. the Radiusto A D, the ſine ofthe angle ABD, 
So is the fide A B, tothe fide A D. From whence, if you 
ſubtract the fide A”, rhere refleth the fide D C, 
3 As the fide CD, tothe fide D B, So is the Radius D C, ro 
D B, the tangent of the avgle D CB, whieh added co the 
angle B A C, andthetorall ſubrrafted from rwo right an; 
g es, the remainder will bethe avgle A B C. 


But if a ſo you would find theifide B C, you thall likewiſe ſay 
by che ficlt Axiorre. | 
As DC, the Radivs co B C, the ſecant of the angle D C B,Sa 
is the fide D C, corhefide BC. &*. 


The end of the third Boks, 
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OF TRIGONOMETRIA, 


By B. P. 
Of the Meaſuring of Sphericall Triangles. 


TH 
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\ HE chiefe Axiomes of prepertions. that are in Spha- 
Ficall Triangles, and altogether [ufficient for their 
reſolution are fore. 
The rſt Axiom: . 
In many ri: C1: 2h Th fT: picd Snhzciicall Trizma angles, ha- 
ving 0neand the ſarne acute At 19'6 al che baſe the fines vtthe Hy. 
nuſacs, and of rac DErPEengicy 'ErS, AIc 41! 05 them pPtOPpOre 


Lcionall one tO another. 


PÞ 
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The Deckarations'- ir 15 34 LAS oY 
LerK MF AD, be a Sphere given, and hereje let KMP- A, 
bethe horizon,the pole ot the Horizon D. Ler'K D F;'and RDC 
be circles paſſing by the Pole of rhe horizon D, and cutting the 
horizon at rightapgles1 in KR F,and C,by the 57 of the firſt, Lec 
M E A, be anobliquetirele ro the Horizon, cutting the yercicall 
circle K D EF, atxighr angles at E, for that it paſſerh by che-poles 
' thereof M and A, by the 57 of the fir. And: in like manner. is 
cat by it ivro two quadrants M E,and E A, by the $6 of the firſt, 
In this Spheare, and in-this poſition of circles, there are. amonglt 
other rwo right angled Spheariecall criangles AB C,andAEF, 
Andinthem let the hypothenuſes be AE, and AB, the perpen-. 
dicn'ars EF, andB C, the baſes A F, and A C, and the acue 
angle at the baſes A F,.and AC, let be the ſame angle E AE, or 
B AC. Laflly,letthe ines of the hypothenuſes A E,anJ AB, be 
the righc.lines I E, Radivws and GB. And the fines of the Per- 
pendiculers E F, and BC. Lerbethe right lines EN,andBO, 
by the 12-thof the ſecond booke. Now [ (ay, that thoſe fines of 
the hypothenulaes, and ofthe perpendicplers, to wit, the fines of 
IE.GB, E N;and BO, are all propartionall one/t6 ariother- 
Arid (> any three of them being o e1ven, the fourth may be found 
out, More plainely I ſay, that 
ASIEtoEN (ois G BroBO. Andianlike mantier, 
As GBtoBO, fois TEtoEN. And eontrarily, | 
AsNEtol E, fois OBroBG,, | b 
Or by changiug the middle cermes by the'42 ofthe fir}, | © PF 
AszIEoGB, x 1$ENco BO. Andinhke manner, b: 
AsGBtolE, ſoisgBOtoEN. And SE: | 
AsNE wOB, oisIE wBG., .. _. — 
2 x Demonſtration 7 "F 
For if you'joyne together the ines c B avd B O 
line G O; eng! ts 
manifeft rhat hott Trang <G 


b 


EN 


| 2 2, 20M 


LIMI 


x | IE,andG B, are parale!! oneto another , by che 


LL | | "4. 
< C of che fi ec}, 
for they are drawnealike apon the ſame right Tine I A, by the ;. 
Con : of the r2 of the 2. And becauſe the whole plaire ME A, 
is every where inelined with the ſame angle to the plaineMF A, 
therefore alſo the paralels drawne thereinT E and G B are incli- 
ned with the ſame angles tothe paralels IN, and GO ,ander them 
in the plaineM E A, and fotheangles EN, andG BO, are e. 
qual|.And conſequently is the Triangles I EN and GBO,where 
two angles are equall ro two ; There alſo the third isequall torhe 
third by the 49 of the firſt ; And thereupon the Triangles I EN, 
and G B O, are cquiangled. But if they be equiangled, they have 
the ſides about the cquall angles proportionall by the 46 of the 1. 
And ſo they are, 

ASTE OEN. Sois GB toB O,&e: which was to be de- 
monftcated. 

The illuſtratton by Numbers. They let the hypothennſaes 4 E 
90 deg. and AB 4: deg. tegether with the perpen /iculer E F,43, 
arg.25 min. be given : And tet the perpendicnler B C,be ſought for. 
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| X E, go deg. I F, I 0000000. 
ys nw A'B, 42. Tied the lines are b) (3 B,6691 306. 


E F,48.d.25-m CE N,7479912. 
Then Ifay, IE, tooooooo: to EN, 7479912. SoisGB, 
6691 306.toB Q, 5005038. But the arc of 30 deg. 2.min. in 
the Tables, an{wererh to the line 5005038- Therefore the Per - 
+ pendiculerBC, is 30deg- 2 min. 
In liks manner, Let both the bipethenaſaes with their fines be gineu 
. as beford : Bat of the perpenarewlirs, let the perpendiculer B C, 30, 
deg. two min. bee now ginen) tagether with his fine B O, 5005038. 
And lt the prypendiculer E F, be ſoughs for :1 ſfay- 
As.G B, 6691306+.t0 BO, 5003038, Sis ! Z, roogosos. 
to EN, 7479912 But che arch of 48 deg. 25. min. in the cables, 
anſwereth to the fige 7479912 Therefore theatch E F, is 48. 


degrees 25, minutge.; | ,. 


\Centrarily , Let both the perpendiculers E F, and B C: together 
ith the De ke | tk rieen, And let rhe lefſar biye- 

© : ; v : p k ig '£ | 3 E ne # 3 © C 4 wp 
thennſa kB, bee ſonght fer. T ſay: As E N, 7479912-to7e, 
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Therfore the hipothennfa A ÞB, 1s 42, degrees 
The ſecond} Auiome. "35H 
Is many right argled ſphzricall Trp ones the ſame acute 
angle at che baſe 5 The (incsof the baſes and the Tawgentzof the 
rpendiealers are allporporionall oneto another, 

T be declar ar1om : In tac former diagram, and inthe fame Tri- 
angles AE F, and ABC, whereinthe' (ines of the baſes A F. and 
A C. are [ F, ard HC, but the Taugents of the perpendieulers, 
EF,and BC, areLF, andP C. $$ 

I (ay that thoſe finzs of the baſes, and the Tanges?s of the per. 
pendicer, that i5the fines 7 F, and H C, and the Tarngems L F, 
and Þ C, are a'lofchem proportionall one to/another, And ſo, 
avy three of them being ginen, the fourth may b= foung our. More | 
plainely ; Hay that. (7.20 
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. AsTF, toFL,SoisHC, oP C, And in like manncs; 
"As HC, toCP, Sois [F, co FL. And contrarily, 

4 AsFL.tco FI, SoisP C,toCH. 

= * Or bychangingthe middle tcrmes, by the 43. of the firſt, 
- As1F,oHC.SoisFL,o CP, Andintike manner, 

As HC,to1/F, SoisC P,toF L; And comrarily, 

As F L,toPC,SoisF 1, te CH. ; 

The Demonſtration. For when; you have drawne the right 
lines / L, and H P, and accompliſhed the Triangles / L F. and 
H P. C, thoſe Triangles / L F andHP C, ſhaſl bee equian- 
g'<0, and therefore proportionall in their ſides. by the 46. ot the 

&. And the ttiangles / L F, and H P C, ſhall be equiangled 
becauſe of the right angles, at F, and C, and the equall angles 
at / and H, and thereupon alſo at L. andP, by the 49. of the 
firſt. Moreouer, the angles at F, and C, to wit, the angles /F L, 
and H CP, ar right angles, becauſe the T angenrs of the perpen. 
diculer arches, EF,and BC.to wic, the right lines LF,and Þ Ca 
are perpendiculer to the wholeplaine ot the Circle, M F A, by 
the workeand bythe r7. of the 2. And therefore alſo to the 
lines| / {and H C,. drawne in that plaine. Laſtly, the angles ac 
IT ang H, wir, the apgles L 7 F,and PHC, areequall, becauſe 
the jghyAives I L, and H Þ,drawneby the ſame plaine, are pa- 
ralel 753 'to another, and to the plaine of the eircle of inclina- 
tion K/D F ; Therefore they are inclined wich equall angles, ro 
the ſuþjected paralels.1 F, and H C, which two 7-F, andH C, 
arc/paralels for \cbat both. of them are diawne alike vpon 
ame rightline / A, by.the 3:Con(: of the 7. ofthe 2. And 
tohr -unes 1 L,and HP, are paralels, becanſe they are the 
mities ofthe two Triangles I L F,and HPC, which jn theie 
E. whdle\plaines/ are paralell one'co another ; foechey are erefted 
, perpenaitulerly.ypon the paraleil.baſes IF. and H C, (becauſe 
; of rMppetpendiculer 7 axgenrs CN, and E,) Lalily, the right 
lings LL. a3&HP. are drawne by the ſame plaine of rhe ſemi. 
oe E A bccaulethe Seeant LE, wherTit cucteth the circle 
E A, ty\che point E, cannotfall but ypon che plaine of thav 
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fame circle : Whieh plaine, becanſeir is a plaine, iſ irfhovid bee 
extended according to rhe right line 1'P,; it ſhould fall'vpbn the 
Tangent Þ C, inthepoint P. And ſothe point P, ſhould b{ in the 
plaine ofthe Circle MEA; fo extended... Bur in tt e ſamie plaine is 
the point H, appointed. Therefore the right line Þ:H;is a line fal. 
ling berwixt two points of the ſaidpigine,and there upon drawn 
by the ſameplaine. All whieh was to be demonflrated. 

The illoftcation by Namby2rs, Let therefore the two baſes A F, 
90,Arg. 4 C,yodeg.51. min. 45. ſec. Together with the perpends .. 
culer E F, 43. dep. 15 min: be ginen. And let the perpendiculer 
B CG, bee ſought for. 

AF 90.des, ——— 7 Theſines F 10600m0c6:IF. 

Orcne ons ) AC.3zod.51.m,46.1. & are 7 512983%..HC, 

of the perpendiculer E F,4q48 d,25 m,þ Taygert is 11269872,L F. 

' Then Ilay. 

As IF, 100000090 L F;11 269871. Sois HC, 51298389. 
toP C, the Tangent 5781 262. 

But tothe Tavgent 5781262. inthe tables, the arch of 30 deg 

2- min an{wereth. Thzretore the perpendicaler B C,is 30 d,2.m, 

In like mwnner, let the two baſes together with their fines be ginen 
a; before : But of the perpendiculers, let now the perpandieuler BC, 
30. deg. 1wo min. together with bu Tangent C Þ, 5781263. bre 
ginen, And let the perpendienter E F be ſought for. liay: AsH C, 
5129338. to C P, 5731262. S5151P, 10000000. toFL, the 
Tangent 11269872. J 

But the arch of 48. deg. 25. min- in the-tables, anſwereth ts 
the T awgent 11269872. Theretore the perpenlicaler E F, is 48 
degrees '25- min. | ). 4 

Comrarity , let both the perpendiculers E F, and BC; and their 
Tangems L E, and P C, together with th: greater baſe A F, and 
the fine thereof I F, be ginen: And let the lefſer baſe. 4 Cor rather 

the fins thereof A C, 'þ ſought for +1 fay. 

Az L F,the Teavxges/ 1126989310 Fl,the Radius x oo86000s 

So: is'P C,the Tangeyt 578526 3-r0 HC, 51 29843: the fine!'of 
the arciaof 35. deg. 51. min. 45. ſec. Theretore,vhe arch orthe 
baſk A C, ts 30Jegrees;xt. ihutes 45%; ſeconds; _ 

The Appencex, By theſe two Axiomes and their deela rations 
nod , the ingenious readetmay-vaderiand, why 
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_— DNS: F znclcn — (#04 he ines ofthe baſes Þ} 
by -andchefines of che perpendienlers, & eoncracily. When nomwith. 
-Aanding there is proportion betwixi the fines ofthe kiporhenuſes  F_ . lic 
and the fines of the perpendieulers aud contratily;ro wit, becanſe Þ 4 


the lines ofthe baſes,and of the perpendienlars doc nor meet ro- .D 
vecher- in the ſame right lined Triangles. Whiehthing alſo you | + 
may ſce thar ſome Mathematicians MET very {earnedhaue it 
ene: pretermitteds: © 4 
| g 


The third Axiome. 
In all Spherical Triangles, the fines of their fides ars direfty | yro- 
 portionvll to the fines of their oppo fite angles. 


fi 
fi 
t 
a 
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The Declaration, Firſt,ler ABC, be a Sphzricall eriangle right 
ngled at C, \Then let che des AB, A Card C B,be continued, 4 
| m- +. the Quadrants AE, A'F. and CD.and from the Pole of c 
the. quadrant A F, to wit, from the point D, ler be drawne dbwne |_|} 
two other quadrants DE, and'D H. And io'is made three new | |. 
.criangles, char: is che tight angledcriapgles BDEadFfDE, Þ} 
+ andthe-obliquiangled triangle BD;G, J fay in che right avgied 4.54 
- Spbericallurangle ABC. 
Ns AC Bro AR SoieABC, wAC; ;andos BAG, i” 
-£O ..- bb. was. 8 | 4 
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A+ACR,toABOC,feis A B.to.h CpAndy.: ©) — IT hs 


" AsACB.to3 AC,ſois ABtoB-C, &c; Likewites in he ob. 8 
ts. ww (age 4 ſpherical triangle BD &, Tay, that | b I 
ſe Þ BDG,BGfo is BG D, 03D, and ſo isD BG, to _ 
» 1 Da '. FRO 

oP The demonſtration For as.to-the right, anoled criarip] e: ABG. In 


Ic it ACB,andA =, aloBAC,andEF, andontheatber {ide 
ABC, and O P, that is the angles : and the mealare of thoſe an.. 
les. are of the ſame quantity. 

(For as E F, isthe meaſure of cheangle E A_F, and ©,P, the 

M meaſure ofthe angle ABC, (61s ND, or AE.or O \B(equall there- 
anto) the meaſure of the avgle ACB by the 57.01 the 1.) 
Therefore ir is all one, If J ſhall ſay. 
Az ACB,toAB, Seis BAC, toB C,or, 

As AE,to A B, Sois E F,toB C,. Butthis is proved by the 

fir Axiom of ſphzricall criangles ; ; and therefore that alſo, 
In like forc it is all one, as if I ſhall lay, 

As ACB,oAB,SOS8ABC,to AC, or, 

ASO Bro AB Sois0P,to A C. But his is preved by the 
firfi Axiom of iphzricall Triangles, and therefore that alſo. For 
thoſe-things that are agreeable -roathird, are agreeable one to 
another; Bu by the Rules demonſtrared. 

As ACB,to AB, Sois ABC,to 4 C, AndfoisB AC; 

* GB C, There -fore alſo, 
; As ABC. toAC, SoisBAC,toBC. 

Then as tothe obliquiangled Triangle BDG Becauſe by che 
demonſtration of right angled Triangles, they are 

e | As D B,oDE'B, Sois DE. oD BE. And Re 
” A; Do wDEG. Sois DE,coDG E, or (by the fict Con : 
of the 12, ofthe 2.)toD GB, Therefore changing of the you" 
. Portional: termes.4 it hall be | 

As DGrto D&Sois DFEorDB Q; woD G3, Kc | 
. And likewile,if from the poiat B,a perpendiculer arch bee let 
- fall r08- Beeauſe then * - 

A+BD,co8SD,Sois BS,to B D $. And 

Ag BG. wBSH. SoieRS to B G &S, Orc by che firſtConſc 
of the12,; ofthe ſecondro/B 5D; Thi zrefore alſo- 

"As8 g, to 3 D.Sois BDS, or BOG,ro D GB, Ke, Faris 
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Fry to oY '$ols 1-103. | And 
= ay 2. tor2., Soist.tos. Then 
"he As 2.t0g S0183-106.- 


The sAuftration by Numbers. Then in the right angled Sphari- 
cal Triangles A 3c PO. lat ACB. 4s A 1ve by 
"rien, in the [ame quantity as before : And let the fide AC, oppofito 
£ the "axle AB C;be ſought for. | ſay. mob 

As MCB 9v-deg.t to AB , 43: deg. Sois ABC.cod. 24.m.1af. - 


19080000-- 6691 306. 76664321. 
to A C, 30. deg. 51: min. 46. ſec. 
51 29838. 
Or Comrarily, Let A B, A ACB, and A C,be given 3 And 
ln ABC, bee ſonght for; [; ſay, 
As AB, 42.des. to A CB, go.deg. So AC. 3o, deg. $2. mi- 
6691 309- I ©©00060 5129838. 
to ABC, 7666432. the fine of y arch or angle of 50.d. 3. m.12.C. 
Apaine lat ACB, AB, nd B AC, be gruen, And let B C, bes 
ſought for. 1 ſay, 
As A B 90. deg. toAB, 42. deg. SoisB Oe tie 25- 1. m. 
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I 0000000 6691 306+ 7479912» 
to BC, 500503 3$.the line of the arch of 30. deg. 2. min. | 
Or cemrarily. Let AB, ACB, av4 BC, bee given. And lit. 
B AC, be ſong ht for. I ſay JZ 
ASAB. 42. deg. ACS, , 90- deg. © SO1 IS B C, 30. deg. 2.min.; 


6691 306. * I CO00080- 5005038. 
to B AC,747991 2. the line of 48. deg.'25. miv. 
Laſth,LetBAC,BC,,dABC, þ: gives i And let AG, 
be fought for. T ſay. 
As BAC, ,8 d.25-m- toBC, z0d.m.Sois ABC.504.3 a 


» — 


- 7.479912. Foo0go3zs. . 7666433, 
to A C, 513y838. the ſine of 50. Uegs 51 win. 46, _ 
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"ABC, be demanded. I ſay, es 5 
"As BC, $0-d.zm: to BAC;48.d.25 m. Sois AC:39,d.51 w.466 7 
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5005038 7479913 my 


« 4d ABC » 7666433, the fine of 50. deg. 3. mitt. 11. ſec. 


In like manner, is the ob liquanyled Spherical Triangle B-Þ G: 
Poſt, - * ag G, DG, a»d BDG be graen, 4vd ln BG, bee ſenghs 
oF. 4 
f As 5 B S yo dex. 3-.12.ſes, toD.G, 45 deg-g7 m.q1 ſec: Yo 
wBD G20: deg- 1 4-min- ; 
7666423 X 7188714 3. 47 os 

to B B 5,4433060, che fine of 26. deg, 19. min, a? | * 

Agar, LB G, BDG, arxdD G, bee gizes, Aud lt DBG bs 


far. T ſay, 
5p 


v6, 36. fe, 19 win. 58.fee wBD G,a8-4.14m- $0 isDG 
; $7 mig. 41-ſec. 


35®60 7306 i4 - 
to a the line ie: : Fo 7 m.$2 Eo £ 
Lefth, LaDG, DBG, and DB he given : Lot DN G, 
be demanded. I /ay. 
AsD G,qs d.y7-m- 41 fre 0D BG yodep.3 me12 he; Fails 
DB. 5 eg: 5b. ice, 


of S "©... 


188714 \ + 666423 $657 
j0 DGB Jae! the 7200 angle: 113 4 15 go Pp 
Nate, In the w/e ef this Ax. 

forms the ſame denor way fill oxy F 
a | bave formerty fad , woghy 
ann fr be ff of. be Fevge 
AMxtonme of plaine 7 Prangicy I” 7 

pearecth by the like Scheme 
4 BCD, Ther: fore ir bebywnrh. 
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- In a'l Spherieall Triangles. It ficit you addethe two ſidet ei. 3 
ther of theindeiſe then a quadran*,:rogether,and then adde the cr: 
|:fſer fide rothe Complement of the greater ſide; And if you ſul . C: 
crak the ſize: of the Complement of che: former eomprled arch | le 
from the (ine of the latter compoſed arch : Orit you ndde it tothe EA 


ſine of che exceſſe. :Then, ih 
4; the Ridins ts to thu halfe of the right line, ſs made either b 7 
; atdition or ſuvStratinn : Sets the verſed fins of the angle comprebes. c 
.» ded of the ſaid ewa fedes ta a right line, hich ſwbiratted from the fine h 
A ofthe latter compoſe1arch leaurcth the ine of the Complement of the c 
third fide: Or frow whine: the fine of the Latter compoſed arch ſub- 
trated, Veaveth the fn: of theexteſſe of the third fide. 2 
Or Contrarily. As the halfe of that right line to the Radins: Ss is { 
the right lin» made of the ſine of the latter compaſed arch. cither 6 t 
ſabtrait:ou of the in: of thi-Complement of the third fide,or by addi. ( 
tion of the Snexaf exteſſe of the ſane third fide, tothe wirſeafene of { 
the angle comprehended ef the other two des: | YI >2, © 4 
The Declaration. This Axiom hath divers caſes, ; 
For fixft,' the rwo fides including the angle giuenor ſought for, 
added together, are cither equall or ynequall roa quadrant; and 
chat Etther:.lefſe or more. <] \ Ah , 
Thenrthe angle giuenor ſought 15 eiche: rigat or obliquezand that 
cither acute or obtaſe, | | . 
Lally, the third (ide oppoſite to the ſaid angle, is lefſe or more 
then a quadrant. All theſe caſcs, I (hall plainly explaine asT rhink, 
in threefchemes. In curry of which, rhe obliquangled Triangle, , 
Propoundediis for examples ſake AB C, wherein Cither the Two 
ſides A B.and BC, are given together wich rhe avg'e arB, And | 
ctherhird fide AC,is (ought for; or elſe all the three ſides are giuzn, 
aud the anzle oppoſite co the third fide A C, is (ought for, b-3 
Moreover, of che two hides A B, and 8 C, incladiag the angle 
igen, .or ſoueh: for (which is alwaies placedatB,) AB, isthe 


” 


eſſzr, and B C, che greater fide- 

The arch GN. is equull to che lefler fide AB by the worke. From 
che greater ide RC. lerthe equallarches B F,and B D, b> cac off 
fron che circle D AB by a paralel,deſeribed on the ſuperfices of þ 

_ Globe;B,b<ing rac pole, and BY,che dikancy ot the mall : the 
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Diameter of which parallel is DCF,the cirearoference,(oply no... ) 

ed in the firſt ſcheme)D X F.the point X, meeting inthe Coke a 

with the point C,of the great circle BC, And in that ſame-paral- n. 
lelD X F, let be noted the arch D X, for the meaſnre of cke angle 

at B, by the (ixe of the firſt, and his right ſine X C, by the x2, of 

the 2-and the yerſed fine D C. by the 1 3. ofthe ſecond, 

Laflly, let the equall arches A K, and AM, in like ſortbee 
cat off from the circle D A B, by the parallel 'X C AM, deſcri- 
bed in the ſuperficjes of the Giobe, A, being the pole, avd the 
dittance of rhe eompaſſe 4 C. 

Theſe things being thus laid downe. Firft let the fides AF, 
and B C, or B P, including the angle A B C, either gingmwor 
fought for, be added together. And let the foxmer compoſed arch 
be A F, inthe ficlt ſcheme, equall to A O, the quadrant : Inthe 
ſecond lefler, and inthe third more. And let V F, in the ſecond 
ſcheme (being rhe fine of the Corpleraent) and in the third (the 
- fine of the excefie} bee noted, Then let the lefſer fide A'B that 
is ( by the worke) GN, bee added to the Complement of the 

reater (1d? G D and letD N, beethe latter compoſed arch, and 
bis right fine D P.From whigh fine D P, let the {ine of the eom- 
plement V F, or PR, ( inthe ſecond ſcheme) bee fmbtrafted 2 
But in thethird ſcheme. let rue fide of the execflie V ForP R, beg 
added to the fine D P, that thereby the right line D R may bee 
found, which ioyned with the rightline DF, by the right lincR F, 
makerh the p'/aine rightang/ed Triangle DRE, by che hajfe wher- 
of lerthe right line T E.be drawne, cutting in halfe the right ling 
D PF, in, by the worke and (© alſo the _ lineD R, bythe 
45: of the firft, making the Triangle D T E, equiangled to the 
Triangle D R F; by the 38. of the ficlt, which Trizpgle D T'B, 
chus made; Liaythar, | IRTETTAY 
 As.the Radius.E D, roche halfe of the right line D R, comin, 
to the right line D T. So is the verſed ligne of the angle! 4IÞC, 
to wit, the right line D- C. cothe right line D.L, whichcaken 
from rhe ſine ofthe latrer eompoſed arch D Þ.,chere remainech 
the: right line. L P, or K Q,by the 39) of the 7, becing che 
fine of che axch K N, or CS, tag Complement ofqhethird fag 
AQ © +6 4 ON ev act in Veiga 1 ot 
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- Ax thehalfe ofthe a COR. ist6.the Radius DB EF: 

Se is the right line D L , (after the ſubtracting of the (ine of the 

Complement of the third fide from the other fine D Þ, ) tothe 

veried finzD ©, Xe. | 
'-. The Demon?ration.. 

For” the Triangles T D E,andLD C, arecquiangled by 
the worke, and by the 3$. of the ficl{: Therefore their fides 
abour the equal! angie: are proportionall, by the 46, otthe 
firſt. Nor is it avy obflacle that the.right lines D C,and D E, are 
divided into lefler parts, then'the right lines DL, and D T, 
becauſe the Rading D E, is lefſer then che Radius G H , with 
which Radius G H, the righclizes D L, and D.T, arc divided 
1nto equall parts. WES a ] 

For it is no raatcer into how many parts ſoever one or an9- 
ther ſide of the plainc Triangle be diuided : Sorthat the like (ide 
be divided with the like, into the ſame equal! parts, that is tae 
perpendienler with the p:rpenJicaler, the hipothenuſa with thy 
hipothenaſa, and the baſe with the baſe. | | 


ms, 


As for Exampte; Incthe Triangles DB 
AB C, and DBE. Itmanetrs not 5 
whether I ſha'l ſay : 

As A B,to-toD Bs. Sous BC, 37 n ©. *e 
wBE,1*. Or, PE—— 
As A8Z,5.toD B,:;.SoisBC, v + 
3-coBE, 1 AA . 

G 


ConſeRarie, By thi - dee/aration avd demonſtration it appeareth * 
sf the angle ginen 41 B. be aright augle, and bis verſed fine EB , the 
Angens ; in that coſe there is rio mend of either multiplication or di- 
wifon : but by a4<ltion ax4 ſabtrafiion onely, the ine of the Comple- 
anpu2 of the third ide may bs found aut which briefe rule of calcula» 
img of Triangles ts wore precious then any gold. ; 1} 
- Huy. yer it way be wade wore briefe, if n the ſecond ſeheme-the 
fur Y'F bout ſubrraFecd fromthe Sur D Þ : bar comtrariwiſe, the 
right lies D [, equeiltorhe fur V B, bee added ro the frur D P; 


" 
0" _ [-- * A 
y - dats a F T4 Þ” IL 
L mo > - v6 as, , F ” $1 Fay * _—_— o - x 
% £ - LE < F e « ” LO. 8 RP; " l % 
_ &. I ; 3 F %, 7 . 6 5 Or * # oF | » ", "4 
f 7 , Ws. [4 S NDF Way we % * Y ... hs "Ad my Ive I, 
fl 4 4 A x; 4 -, bY {2», "ad; 
_ "of A 4 £ by 


Bot then the haifeof the right line L,bal be preſently the fue T B | 


LIMI 


—__T TT 
| Hrd if inthe third Schrwe, the fine V F, bone added rhe 


D P, but an the other fide, to wit, the right line D x, bee taken 
in, then «iſo the hbalfe of the right line c Þ, ſhall be wow the Sao T Þ, 


[ ſenght for. 


| '  TheillsQration by Numbers. 
) - = firſt kind of Examples. Whers two Sides given both topethes 
bring equall tea Duadtam ; together with the Angle compehended 


by then ; —_ iy fide is ſonght for. Or comrarily ; the third fide 
bring dlſe gives, = avg le oppoſite hereunto is demanded. 


In the firff Scheme NO. 1» 


x. If ade rigkt angle ; and his recſed(ine DE, 
AB, 35 deg- 40 min. the ſarze 35 deg 


«40 mis, - 
BC, 56 deg 20 Min. the Complem. 35 4. 4oun- 


AF, got —ÞN, — d.-400m.DP, 5 doe PE 
fi DOÞEL Fo 6-0 ni 
ihe © arcy of 23 29 
43Wiz-31 fex- isthe SAC, + 


— 


UMI 


Mi —Fhefophns be of THienadmitsi,, 
2 DET 'the vnpeye Venture anpdbis yerſed fine D ©, 
A B: 35 leg. 4b thiri, \The fame 375. 'd. 40. m. 

"BC, 54:4 des. 20 min, TheComp!. 35. d. « 40+ IM. 


A F, ;90e- \. deg. — - DN. i; 71, 0. 20 mDBs 9473966 
bob 220 A BE, 50, deg. the Radius DE, > magic | 
The Compie- 40.des. the lincis, C E, 6437876 
D'G," 357212 4) | 
As E D, +44—4— t6000000. to-D T, 4735983. P 
1s D C, 3572124. to D L,.1692109. which taken | ircmDPp, 
9473966: leauech L P, 1781857 the line of che arch of 51, 
degrees 5+ Min. 41. (Cc. whoſe complement 38. deg. 54min. 19. 
ſee. 13 th2 arch A C, lougir for, 
3 If che angle given be obcuſe, and his verſed fine D 5. 
AB, 35. deg. qo» min. the {ame 35. deg. 40. min, 
B C 54+ 20» the comP. 3 F. 44+. 


A F, RY, —— 7 20- 0. D Þ, 94: DP, 9473966 
DT, 4736983 


4 BC, 11 24 deg. 3*, min. 


———— NC PEI—— 


YO. ems DE, 10000006 
22+ 359 E b. 3840267 
D. 6.138 40267 
As D | 19000000 te DT , 4735983 So1is D b, 13840267 
tc D 4, 6556111, which taken trom DP, 9473966. there re- 
maineth a R, 2917855. the line ofthe archof 16. d. 57-M.53. ic. 
whoſe complement 73+ d.3 m, 7 ſee, isrhe-arch A C, (ought for. 
4 If the third fade be gigen, whick here is alwayes lefler then 
atutdranc,: 45 tpr FEA PEns the $4 4£ve giuen,and the an- 
ele, ware be ſoughs fok . 
A B, 25.4 49. min, Whit; 38. $4.40- mitt. 
CG, 54+ 20s, "the Fo 40- 
A ?, J0:*+ { _ DN. "Py 72. - 2P« D 52 2473966; 
WC, $$: $ 4+ m 19.10. — a DFT. 's 47 736973 
Gone! 58715 57” Of terarven.: L P, 771857. 
"0 DL, 168281}, 
£4 At 


"Y 


A 
4 
— 


C edit 


5 CH of 
Li " 


©, The faortb:Bookd ofcTVigemehr " ry 

As D T, 4736983- toD E, 10000000. $0isD L, Bo 
to D C, 3572 124- which taken from DE. I9009g0qkeueth 
C-E. 6427876. the ſine of the arch of 40 des. whoſe Comple. 
Tent 50. deg..is the angie A BC, ſought for. 


The ſecond ſort of E xampler. Whore the two fodos being given 74 
beth tegethir leſſethren a quad ant, with the angle comprehended of -$ 
them : the third fide is required: Or Comrarily, the third fide 
bring alſo giuen, the ages o)yofite Vorevafs 6 w demanded. 


In thi ſeeond Scheme N 9, z 


© If rhe i ning Wor: and hoped ne 5 
* B, 28; i pe he ang non | 
BC, 46; "36, "the Comms” os © "20" 


*, _— y 
s * SK * W CW 48 % 
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» 6 & wi*7. 
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"—"* a . "F. 
» . R l - . — {as * O _ 
" ” a 7 , % *Y » TT m7 wi * oi "OF 7 
o 4 v8 7 l LP « Y *2 v ” . » a T\-- ; 8 « by 
+ PY . 4 " ? * _ - . 
Ky 0 wy : T4 . 4 a6 
: D 4 £5 *, = - ,' 


F, 63. des: 45 mm DN. 77. deg. ag. m. DP TER 
Q. #1, devs 15, m,EV. Oc F&A,Dr, A ps 
_P'r, 13396591 
v : T P, 6698345 | 
Being the line of the arch of £2. deg. 3- MIA 15. ſee, whole come ) 
plement 47+ deg 56, m. 45, (ec-isthearch A C required. | 
2 Ifthe augle given be acute, and his verſed fine D.C, 
A B, 26, deg. 30. m. The ſame 26.9, a0. m. 
B GC, I9- 5s. The compl. 30- OJ. 


- A F, 86. des. 18. min. DN: $56. deg 23m. DP, $3225991 


F Q. 03- deg. 42+ min. — — VF, 645323 
| DR, 7686668 
A B GC, T Os deg. 4. min. I ©00000@ DT, 354033 4 
39+ deg. 56. mM. | 641389 53- "IE. PEI rai 
D C, 3581043 | 


Az D E, n0009000- toD T, 3840334. SoisD C, 2581042 
to DL, 1375239. Whieh ſubrraRted from D P, $3259091. 
leancrh L P.6550752-theſine of the arch 44. dey. 2. min, whoſe 
complement 45. deg-58-min. isthe aret' A C, ſ6ught for. | 

3 If che angle gines be obtuſe, and his verſed fine D 6, | 

A 8,26. deg.20, m. the ſame 26.d. 20. m, 

BC, 45-4. 58, m. che comple. 44. 6.02 m, 

A P. 73» deg-'1 $.m. D N, 70» deg 22, R110. D Pp, 9418621 | 

F [9 17. | 47» RN MU FUMES 0c.+ ig, F Y, 30403 31 


| DR, 6378290 
AR8#3 C,n26-d. 35. M. D TY, 81 89145 
90» DE, Loceogoo | + / ppa——_ kn 
22. d. 35-0. Eb. 1840267. 
___ D-6,13840467 


Ae DE, ro0600000-to D T, 3189145. Sois Db, 13840267 
[2 - 6 600008; We - * eur pa P, 9418621, lea- 
work 4 Þ. yoopypdo the frne of rea9t 3a;deg-1-0im 53s (cc. 
Whoſe —_— 594 gud qe ifee is earch AC, required. 
4 If checkird fidebe giuen - whichal@'in theſe kind of Exam 
ples is.a!/wayes lefſe then a Quadcanc, as for example : Ifche ide 3 
Wh SE gs, calc eagh 4.6 Sherman, 


A 8 hs 4 7 -» 
. #s ww F 


- SH Fi 4 
£ = ww 
aw Ws 


r | , l | PY , | 7 7 «x | 4 { co ”y % 1 ws" » & ; 3, . 3 2 $I a F- vo” = | 
The fourth Booke of Trigonomets is Pe 

” 0 8. b 1 9» % | A 
- 4 ON 


AB, 25deg.20 tri. Theſatne 25 4. om. 
BC, 59. 58. Thecomp. 30. ol. 
AF, 86 deg. 18rnin. DN. $6 deg. 2m. DP, 8325991 


) D#, 680668 
A C, 45-0eg:58 0, wore ————_—— DT, $4034 
\ 44+ O2s —_—— LP, 6907 


| _ DL, 1373239 
As DT, 35840334, to D E, 16000000. So is D L, 1375239 


te DC, 3581042. the verſed fine : which caken from D E, 
2 0000000» leavetn C E, 6418958. the right fine of the angle 
CBE, 39 deg, 56 min. whole complement go deg. 4 min. is the 
angle ABC, demanded. 

The third kind of Examples. Where two fides given bring toge- 
they more then 4 Brnadrant, with an angle Ampretanda by them, 
the third fide ts demanded : Or eamtrarily, the third ſrls bring alfe 
given, the angle oppoſite thereunts is required. 


In the third Scheme N*. 5: 


| i 


"EC 
© 2 Q 
o th 


EY D 5 ey 5 2 $'> 54 A 1-B< - TEAS 
ESL ET oh Wacke T7500; metrs - 
7 D8 S 'e | 90H, etr 4, 


"TEY K If the angle given be « right angle, and his verſed ſine PE, 


AB, qo deg. 06 min, The ſame 4o deg. 06. 
BC,72 12  Thecomp.17. 48. 


— — x > O———— —_— 


AF, 112. 18. DN, 57. 54: DP, 8471119 
QF,-:4..14 VF, PR o: Dr, 379456: 


4 eo ee 


eP,4675657 

TI P,2338328 

Theſine of the arch, of 1 3. deg. 31. min: 22+ ſec, whoſe com- 
p'ement AC,76.deg.28.min. 38.ſec.is the third fide, demanded. 


z Ifthe ansle g1uenbe acute, and his yerſed fireD C. 
AB, 45: d. 58. min. The ſame 45. d. 58. min. 
BC,59. 58 Thecompl:* 30.” ' *o2. 


fe gurmnnngnngs ys ec NE Doran dF ag9s WR 
a *; log: 56. D N, 76, — DP, 2702957 
QF, 15... $6, ———o— — V F, 2745187 


A BC, 284. 14, rn. D E, ro000000. D R, 12448144 
61.' 46 CE, $$10324, D T, 6224073 


PRE  _——  —_—— 


D C, 1189716... 


As D E, 10000000» tO D T. 6224072. Sois D af 11$9716 
to D L, 740488. which raken from D P, 9702957. leaneth 
L P, $962469.theſine of the arch 63.deg. 40. min. $, ſec. whoſe 
complement 26. deg, 19, min, 52,ſec, is thefide A C, ſaught for, 


3 Ifthe angle given be obraſe : apd his verſed fine'D þ, 
A B, 45: deg. 58. min.” © the ſame 45. deg- 53; min, © 
B C, 594- _.58-- - -— the comp- 30, on * / 


A F, I'85. 56, D N,. 76. 68, Þ F, 9702957 


QF, if $6. | > WÞ.274507 
ABC, T12.4. 35: rain. | An, 12448144 
the cxceſſe +2, 35, D B, 13840267. "IF T, 6224072 


As 


+ .D-. ic ©# 


- wed 3: ©:488 - 1 6 
my Cs as a | js 
IE JV 2 


As-D B, I6009009, 0D Tp 621907 2<4%61 ck "oY | 
13340367. 0 Da, 8614282«-which: taken from D Þ 
9702957» leaueth 4 P 1088 675.he {ine of theerch of 6. deprees 
15. minutes, : whoſe complement $ 3. degree245 7 tminnes i; the 
| thicd fide A GC, xequiced. ns 


4 If the angle given be obtuſe, and hisyerſed fineD H, 
A B, 45, deg+58. min. The ſame 45.deg. 59, min, 
B (,,59- 58. The comple : 39, Oz, 
XN'EF; toy. © ''564-29520D N, 76 DP, 9702957 
QF, 15: 56. + VE, 2745187 
.D R,12448144 
ABC, - 170. TD, 6224072 


the exceſſe 8o. D bh, 1984807 7. Wa. 

As DE, 10000000: to D'T, 6224072: Sois: D h, 1984077 
to D ©, 1235 3586: from whence the line - *T2 
— — 9702957 {abtracted. 


b 


Leaveth Þ £2, — 2650529- The ſive of the arch,of 15 deg- 

22. minutes 14 ſeconds, which added to the quadrant go. deg. 

maketh A C,-the third fide demanded to bee 105, degrees. 223 
minutes 14+ ſeconds, 


Note ; If in tha £4ſe the fonrth number bee found all one with the 
fine D Þ, a1 it ſhould bee found, if the verſe! fine were D 1, it is 4 
fine that thethird fide is 4 quadrant, breauſy it bath no fue Es 
complement, or of the exceſſe. For if yow ſubtra7t D P, from D P, 
there rewaineth nething. 


- i .g..If rhe third (ide, be 
ſed fine L P- 
. AB, 45+ 4eg: 53. min. The ſame 45+ degs 5h. min. 
B C, 59. $$ The com 730. O32» | 
7 —_—_— | 


ziuen lefſe then aquadranc, and his ver- 


L JAAL 


* + i by y ® 


: Py » . 
I a bo, ow " __ ns, get 


4 F, 50 deg, g6 min. DN, 56. deg. — DP: 9961997 
Q F, 9, Oe E— V F, 2745187 


A C, 26+ deg- 20, Min. ——-— DR, 12448144 


TD, 61240783 


_ ———— M__—_—  _———— 


633 deg 40+ DID mmm g»=— —o—m— LP, 8962469 
DL, #740488 


As D T, 6224092. toDE, 10000800, $613D L. 740488 
©» D C, 1139716 - Whieh ſabtrated frem DE, 10000680s 
chere remaineth. C E, $8 10284. the fine of che angle CBE, 61. 
deg: 46. min. Whoſe complement a8.degr- x 4. min, isthe angle 
A BC, required. 


6 If the third fide bee gincn mote then a Quadrant, and the 
fine of his excefleP Q. 
AB, 65+ deg- zo. min. The ſame 45» d. 5s. m. 
C, 59. 58. The eompl. 0. 02. 


A F, 105. deg- 56. deg. D N, 76, deg- — DP, 9703957 
Q F, 159 $6 —————=——— YVF,745:87 


DR, 12442144 


——— —_— 
— tl. i —_——_— 


D T, 6224072 


AC, — TJO5F deg. £2,090, 
The exeefle 1 5- 24, P ©, 2650629 
D P, 9702957 


D Q 12 157506 
AtDT, 6424073-toD E, 10000800. So is D 0, 12353586 
© D b, 1984t077. thevetſed ine of the angle 4 BT, dewan. 
ded being 170, deg- $ 1.254 


The 


— = - 4 


4 nd "0 A 4%; 


| Y DVORC of 3 TEE OTOnyesY G,- ASSES 
Fits v/e.oftthe aſor going Aram, On 

A dic:Qion, whereby is ſhewed, how by the helpe cfthele 4.7 

Axiomes, whiga formerly haue beene exp'aincd, any d:mand, 

in what ſosver ſphzricall triangle, may very cably be tonnd out © 

| Firſt Remember, that ſome ſphericall triangle, 6 right aug lcd, 
(and ſome obliquany/ed. And that ef right angled ſpharicall triangles 

ſome hawe 3. ſome 2. and athers oxely em: yight angle, 

T bers if a Tight angltd ſpherical triangle, ban three right an- 
g los, ' oſe righe angles berng ginen thiir ſides alſo are £inen - 
An'contrarilie, bythe 63. of the firſt. 

If the right au led ſpharical triangle bane two right angler: thoſe 
two right angles being ginen, the 2. ſider alſe oppoſite to thoſe 2 right 
| angler, are gruem; to wit 2. quadrants, by the 68. of the firſt, But j 
be(ider,the third Sde be alſe given; erthe third anple; erthery of ef, 
bring ginen the other alſo ſhall be gluen; fer that the third fide oppoſite 
to the third angle, the ſides bring 2.quadrants,ic nothing elſe but the 
meaſure of that angle, by the 58. of the firfs. & 

Therefore in the/s two caſes, there t4.no need; of Trigonometrrie. 
But if the ſpharie:ll right angled triangle, have onety one right and 
the ether two oblique anglers, in that coſe Trigonomettie i oftes 

roquired,. 

7 And ſithence oy _-> avpled (pherical Triavgle, of ths ſort PP 
threefold, for cither both the other two angles are acute. or both ob- 
tuſe or one obieſe 4d the artker aAtwte. bythe 6 3-0f the firft, My A x- 
sowes ſhew mot the reſolution of them, except they haue beſides the 
right angle two aente angles and by that meaxes cuerie fide befſe then 
4 quadrant by the 6g. of the firſt. | 

But if a right angled ſpherical Triangle, with twa obtuſe angles 
be ginen you toreſolur,or with one vbinſe ard ons aonte angletar with 
8wo fidzs either of thems more then a quadrant; In Seed of that Tris 
angle, you way reſolne the leſſer Triangle oppoſite rhereunto. At © 

Let the right angledcriangie BD C, right angled ac D, and 
obcaſe angled us hor Conn: ped reſelue-; in flead therof 
you may reſolue the right angled criangle, A BC; eppoſice 
from the ar Sorts. e437 1th | 


Por ;. things arc given inthe teiangle BD C, che 
ſame ;thinge wall boallo geacn inthe criangle ale & B C, Sthanee ee. 
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ſides A B, and BC, are the eomplement of the ſides BD, and 
CD, And lafily, the obtnſe angle at B, and C, are the Comple. 
fnents of che acuce angles, at B,and C, by 60. and 21. of the firſt. 

Jn likes manner, If the tricngle C E D, right angled at D obruſe 
Wgled at E, and acute angled at C, bee ginen yon to reſolne, iw ficad 
thereof yom may reſolue the triangle E D F, oppoſite to the trixngts 
E C D, from the angle C. . 

Bus if aright angled ſpherical Triangle, withiwe annie angles, 
or with all the three ſides, every one of them beerny lefſe then a qua- 
drant, be ginen you te reſalne ; therein nothing can be demanded that 
you may net fins by thehelpe of a few of my Axiome:s ont #f what fo= 
euer three thingsgincu,cither with one multiplication,or ditiſion, aud 
ſametimer alſe without any multiplication or diniſion,by addition and 
ſubtr aRion onely : Prouided alwaies that if in the Triangle propoun- 
ded, 4 [nfficient proportion for the roſolntion bee not apparent betwixs 
the things giuen, aud the things demanded, you may then continue 
ener) of the Sees wntill quadrants. And fo conclude the whels fignre 
in 4 quadrant. h - | 

This beeing done, in the Complements of the fides, and avg les 
finen and required, you foal find ſome propertion, fitting ts youy 


prrpoſe, ' 
}.Q ©.4 Ms for Example: : <1 23, 
In. che former of the ſogcecding figure, in the triatigle. A ÞF C, 
by the: (ide' A B, ang the angles B A C, and ACB.the fide 


4 | A C, is required : Becagſcthere is noqgropo fhewedin 
_— meſs thiry,s '(ginen' and »dermagdeds whe Ccnaaenedh in 
: IRS Axiomes- of proportions 5 Thigrefare young eontinoe c- 
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ferond. Ar youſre done in this example ; Whoveby the three anples 
| ginen, 20 findcbe hipothe «uſa, the 6-# | 

| pray oo ns«d: the ſre0ud that is I hue alſo continncll che . 
j triavy 2 E, 4s for merly I had comtinued tbe triangle, 4M 


© \ o 


in. the quadrant, NF, afcer thi; | > NT. 
manner ;. which gofititoation ., TIO 
b:zihg made inth2 B DE, 41d — INE 
CD F, ſuch a proportion 13 g1- « ER 
ven, aSitis ſet downe inthe 14- : AD 
cond Axidme, WEOTES 
Therefore by that Axiome : 
you ſhall thus conclade. A—— oy: 


; ' F* 
As the fine ofthe baſe D F, a , By 


ro the Targent of the perpen- 

dieuler E B, So is the fine of 

the quadrant D F, or the Radins, tothe Ta#gent of the perpendi. 
culec FDC, whole complement is thearch AC, required, 


Likewiſe. If inthe Triangle R 
AB C,all the avgles are eiven, 

and che perpendiculer BC, is re- 
quired ; becauſe in theſe things 
ginen and ſought for,there is no 
propertion manifcſl, according 
to my Axiomes, therefore you. . 
may.  continue- the triangle 
ABC after this manner, 


Which being done, in the tri- 
angle, D EB, it ſhallbee. As 
DBEoDE. SouDEB, to 
DB. by che third Axiom; which 
DB, being knowne; B C, his < 
complement 1s alſo knoyne, 


But of the fSrff dontinnation be not ſufficient. you m47 /fo mike the 


contin «ation s not ſofſiciont x 
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_— the | pu. 

OT As HI, the Tangen , {> 6 - Þ:. 

>” IB, the Radivw - So. DE, : 

” the Taxgew © EB, theſine, $4 

by the ſeeond Axiome; of 06 
which arch, B E che Comple- F 
-_ ©" ment, is the Hipochenuſa AB p 
ſought for. _ 
Mod thin wach of vight an- y 

gled Triangles, 7 

: OE 


Of oblique angled Triangles. 


WOW 7 elching obliquangled triangles, J0u 40 for the wef# part ts bs 
gdnert:ſed ar wn right angled © to wir, if any obliquanyied triangle be 
ginen you 107eſolns, bining the fde: enery ene wore then quadrants 
1# fead thereof Jow may reſolne the triangle eppefite therenate, that 
hath the fidrr « on8 leſs than quaiitant: : whith oppoſite you 
have learned inthe firit books the 6, Pro: Fir my Axtomer of pro. 
portions, albeit they may be ſaid after @ ſort tobe general; yer rhe 
are chieflig applyed to thoſe Triangle! wheref ener] fide or two of the 
princi | (t ar % which include ihe angle £inen or fonght) are ear) 
of rbdns te then quadrants. | | 
Of theſe therefore ſamo may bee yeſolned without ridaRtinu te 
right angled triangles : and ſore cannet bee r1ſelned without re. 
ducing 10 right angler. 
Without reducing te right angles, they may beereſolned which. 
. are agreable to the third ov fourth dxiemes # , Hows, 
-n A agreeable tothe _— by - 3. ſacs 
fite83 5 ene of theas.the auglc oppoſite to the arber of 
thaw = Rt, Or cont arily by the two My ut with ene ſides 4 
pfite to ane of them the ether fag appefite cerke othey of them t tee : 


winded: ht im theſe Divgramt following. Wherein, 


E 
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A1GIH,n GH; 
Sew HGI coHT. —. 
Aundasr KL, toKML; 
Sei KM,coKLM, 


#T 


"Some arc re agreeable tothe fourth Axiome of Proportions , of 
themſelves; and ſome accidentally. 
Theſe are of themſelves, pans A te the fearth Axiome of Pro: 
portions ; #herein by the two fidos green, every Rr x rv "ns _ 
——_ together wh 1he angle compre them. ; 
third fide P yarn ors cnrer, 4. al 4 tee bes fo. 
nh any angle compre of two oft "A 0 Ceug 
leſſe thes Cuadrents, & required; Ai in theſts TR 


«24 


bt Aba 


p IIS 
& Y - 
BE” s, 
or. 

P' ” \ W% 
q eee 
os | ++" Js the'2. latter whereof, which bane the ſider, GH and X L, prea= 
bp. . Ter then Ouaadr.. mis... | | | | 
5M if ſuch 4 demand be m ide, a1 the figures following doe ſhew : be- 


cauſe theregehe 2. des inzluling the angle giaen or required; are not 
enery of thing leſſe then quadrants, as the ſuurth Axiowme requireth, 

[u Head of the Triang/e G H l,or K UL M. you ma) rejolne the 
Triangle, HNO;or CL & O, tn whether »f w 16h you will the 2 fides 
including the angle ginen, or ſ.nght for, are every of them lefſe thru 
quadrants, Acverding eo the rul: of the fourth Axiams. 

But if the ſide's Hor K L , be a quadrant, you need not reſolget 
the ebliquangled Triangle. G H I, or K L 21, but you may reſolue 
the right angled Triangle, which alwayes lyeth next to ſuch as ob. 
liquang led Triang'e. Arby the 3 following Scheme: appeareth. 

. ligunayyled Trimyle. As by the yy following Schemes apptareth, 

"MA hberem if th: l:ſir fide, G L, or K M, be continued vniifithe 
quadrant GR, or KS, thetyianglesG HR, and K LS, the angles 
at H\ an1R, and alſo at L, ani $ arctight angles by the 68 of ths 
fire. 24ad the fda H Ror LS (hat meaſure the angles at 3, and 

K, by the'5B. of the fir. And ſe © made the right avgled Triangle, 

LA R,or MLS, of 3 giventermeey which right angled "F-. 

being 


a, 
Y = 
6 =. ; "PF , - 
% Tn ve oy "> 3 JE x o 
2 + F% pe MEN x4." 
a hn, « = "*C 


being ve ſlued ; the abliquangled Tre. »gle. adjacent thrreunts ( for 
thr it contatmeth the Complemen's ef they phi arg edtriangle) fhall | 
be reſolved. EY 
Theie thirgs being obſerved; the fuu th Axicme ſhall be ſuſh.” 
cient : nor ſhall | need for every caſe of «big "angied Triarvgles 
to make a particuler Axiome, whic chi rwite ſhou d be done, 
But thu alſe m ths lace you aye to +b(erw : If ths cer bugs gon " 
pf an 61 quangled Triangle ;ropenrd d. bee agreeable tathe fourth 
A x10900 ; And Jet not the ter mes demanded. As theſe, 


Tn one of which the ang/e at R ani C, and in the other the angle al 
GandH, « demindet + Firft, the fide BC and 3H &s to be fomnd 


$y ihe fanrth Axiew ; then + J that fewnd, avg of the other angles 2 
2 


— 


SS | 


4 


w— 


_ 7 The fourth Booke of Trigonometria 
| oe found by the third Axiome. And thus winch of theſe Oblique- 
pad Trims es, that of themſelves ars agreeable to the fourth 


ome of Proportions. 
NENT, thoſe ate aorerable co the fourth Axiome of Pro. 
porytons ; Whereis enther by the three Angles given, [owe one fide 
i; demanded : Or 63 two angles with 4 ids iuterjacent being given; 


the third angle i ſanght for. At intheſe, 
B 


a 
. 


C D V 


Which 1 therefore ſay actidently, to agree to the fourth Axiome, 

beean{e otherwiſe they are not _—_— therewnts,then that the ſides 

the angles into fider; which hew tho 
wed in the fir Books the 61 Prop : 
hich P repoſition, hee that truly wnderffandeth, ant well weigherd 
with himſc!fe, ſhall hero nred ns more of that mattey. Tet in favour 
of the Learners which doe wat alwayes roteine the foeeiall prints of 
Role: ſer downe. I will here 5»ſert, and repeat the fame + Tnthis 
chang! of Angles and Sides, you ranfs take i» $ead of the greateſt 
fde, ry the aug le oppoſite thereunts, the Complemeris alwayer to 4 
Semicircls ; for the reaſon ſhowed in the ſaid 61 Prop : ofthe 1 hooks. 


way be changed into angles, av 
ſame may be performed, 1 bave ſhe 


As for Example. 
E H 
| 
/ 
+ 


/ : 
add oe ex / 


v5 | | 
"=h ——_ 
" If in the Triangle D E F, you a would ehavge the naked inco. 


ſides ; Mg. contrarily, the Triangle wHithereupon be ſuch, as iy 
the Trian 'tG HI. Wherevpon it ap hin the calculation, 
you are notto take the yerſed ſine ef the E,but of the comm- 
plement 0 Meine, which Compl 

obculſe anpic: Q< | \ 


"K——T y— 

But here alſo, that hath place which | / have Ave-wamad J08 of 
tewehing oblique angled Triangles, which of themſelne: are agreabls 
fs the fourth dxiome ; to wit , if the 1aPmes ginen ars agreeable to 
the Peey Axiom, but wot the ſer me 04 4a 


& d Hg. Ny 
NO 2 fr fe Sneanen. TH 


hg . 


If in the ohlique- angled Triangle, 
A BC,by the angles ginen,at A and B, 
together with he fide AB, the fide 
AC,and BC, is to be found. Firl, _: 
moſt finde "the angle A'CB, by t 
fourth Axiom. And then the fide A 
or B C, byrhechird AXiOM. 


| Now thergyremarmey F002 th oY Tire which neither 


are agreeable. ta th e third mer. th w of Proportions : 


po wit thoſe, WL "1. by, the pp pine Mr dndan » anglg oppe 
; iſo s {es fn ; v/ Cre ts ku of 


ſite to pune frbers 

#hems, of its be HpyPhe et ded : or Colle 
travis x repo e 4 tings © 14 poſite rd one of the 
being fs TR ny Rn opfrch »6 Fo beth, 0} the \Kererw 


te $6 the @nkxowne ;h ide req 

nſies worth age Telelned bs bai h Wig! Rd Whighs HE 

dngles. And they are reagcs Plan rles 6 br is Fo 

fall 4 perpendiculer, which "—— oboe j\ or $a), 
the Triangle : it falleth was Tri ak /r if ox be ler fallf from 4% 
acure angle: it falleth within the 7 "F5dhig be If it be dex fal-fromlen ob - 
te angle: How emer: it SaBth, it bis alwdyes eppdfire ve he $omwpne 

K "Hite and wwe nth chit gions) wftenthio manebry" 

«dd. IQY Lav St Oy & 


IS » ,Y Bao Ve! kd ITLTTETY 'T% JILL \\ vv wt Ky 


"TURK LIT} IN Iv. aka) kv} 6 NNE) v2 Ca \ \Lnbighs "x 


: ASADB, oAB, SosDAB roDB, 

2 ASGHE, oGPF, Sois HG F, HF. 

3 ASIMK,toIK, SoisMIK,toM K, 

4 AsPQO,coPO, So6OPQ, toO O. 
s ASRVS,toRS; SoisV RS, oVS. 

6 ASWZX,toWX; SOS ZWAX,toZ X; 


. Hud the perpendiculars BD.FH,KM,Gsc. in all theſe obligue- 
angled Triangles being found, you bawe two right angled Triangles 
| ef threetermes given. 


1K As for Example. 
In the firftkind 4A 8B D, and DCB, 
In the ſecond, E F H, and G F H, and ſo forwards. 
By helpe of which right angled Triangles, whatſeeney © required 


"mY | is the obliquangled 1 riangler adionning, 4 wery eaſily found ont, co | 
* Jprvaly if enery fide be contiwnrd to 4 Onadrant after this _— | 
+ M4 tines NW , which | 


4 . on 
3 hy d A 
£4 as; 4 " 
i 4 "Rx 


ko Ao 


an Mod 1-4 art ; "Y ". 
+$asTy JS. - | 
2 + . - ol 
o 


Which continuation being made, 
Ifby AB,B C,,rd BAC, gives; 
1 demand AC, 1 ſay by the firit 
Axionw. 

x ASHD, toDE. So 158 FA, 
toA E, which taken from ED, 
there remaineth A D. 

2 As HD, co DE. So is 
GC, to CE, whoſe Comple. 
ment isC D, which taken from 
AD, there remaineth the arch 
AC. 

But if by the ſame term: gizen, I would findthe angle A B C, 
I ſay by the ſecond Axiom... | 

: As DH, ro HE. Seis AF, to FE, which taken from E H 
there remaineth F H, , 

2 As DH, to HE, Sois CG, ro GE, whoſe Complement is 
G H, which taken from F H,chere remaincth F G, the meaſare of 
the apgle AB C, demanded. The reft, yſe will teach you. 


The end of the fourth Buokes. 
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FA | 2 Ges in the alculation of Tri-95n0metrie, W ich al- 
i ugh they ace nota; negfſi.ie;yer they are yery 
pleaſant 1 in 'Þ wee: a0 471.6 EY R 


The briefe Rules in the calculation of Trigonometrie 
are principally, Sixe. 


___The frif bricfe Rules __—————- 


I pgbe « Rule of dp wav hegin alwayes there ought to be 
rmes ginen - Itche frft place be Rains, and the ſecond 

ad third 2 Sine, nov © aw0yd both multiplication and-dinifion. 
Tne Rule. Tn ſFead of the two Sines ginen beides the Rading © 
rake the Complements of the arches anſwering to thoſe fines, and yow 


Axiome of ſobarical Triangiee, and /o to bee refolned by Proftha - 


phecicis. 
As for Example. 
f ſuch a Propoſition bee giuen a; Radius AE, tothe ay of 


a 


ball have a ſpherical Triangle right angled, agreeable to the fourth 


EF, fo isthe fine of A B, to 
the linzof BC. 


In Read of « en ar- 
chesAB,andEF,1 e {e- | 
condand third place, tak | d \n 


Complements of them being 


BE,and ED ;/ and you ſhall * B 

have the Triang & BED, S 

rieht-avgled at E. By helpe : 

whereof you ſha'] find with" A = A | 

ont any multiplication and F 


diviſion by the fourth Axi- 


ome) the ſide BC demanded, | C 
being the Complement of the fide D B, 
Then let the fide'AB, be 42 deg. — 
The ſide BE F, is ——. / 48 deg. 35 min. 
Then the {de B E | ſhallboat deg. — 
And the fide D E, fha!l be 41 deg 35 min. 
Which chings being thus had, I thus procecd : 
D E, q1'deg. 35 min. th 2, 


B E, 4b. SLES Qche;C AR «48; endo 


3J- — $3. EAT , TRE F 
—— ib 
- a | T A 00 hebigz, I 0k 


19779: como.) 203 — 5 
The fige of the I deg. 2, MIN ; — £ 
The ſceend | brie p _ 


mes 


7 Foras thefine istorh> Radins?S F 7 Ht 
6 [YM 11 $13 03 .,2p1h6f */79 


— 
= "he fin of _ a wn wi -f 


_— 


: The ſame alſo may be thus demonflrated. 
- . As AD, the fine of the angle 
ACD, te AC, the Radins : : 
So is AF, Radius to A a. 
the Secanc of the Complement 
C A D. 
. Example. GE 

If this proportion be given: 
"As the fineof the arch A B, 42. 
.deg- is. to. the fine of the arch 
B C, 30 des. 2 min. So is the 
fine of the arch A E; that is 
the Radius, to the ne of the 


erech EF, A. 
2 : Iniflead of che fine of che 
an AB B, qz degetake the Secant ofthe Complemenc 48 deg-and 


you ſhall ave the proportion thus 7 
iT | . Ag 


[11 © | | ' nobo F, \ "” aofiomoys); : 
4 LY 


As the Radius TocooOos 
is tO the Secant of 4+.de. 

grees 14944765. 50 18 the 
fine ofthearch BC, 30.de- 

orees two minutes ; to wit, 
FOOFOJT7. tO the fin2 of the 
arch E F, 7475910. being 
48. deg.25. min, 


The third briefe Rule. 


If in the firſt place bee a Tangent, and in the ſecond, or third 
a Radius z to auoyd diuiſion by bringing the Radius into the firſt 
lace. 
: The Rule : In ftead of the Tangent put in the firſf place, take 
the Targent of the Complement, and you hauc your defire, oy; 
For as the Tangent to the Radius :So is the Radiug to the Tame 
| oent of the Complement. "I 7 


As for Example. 


As B C, the Tangent of 
theangleBAC, i5toAC, 
the Radius : SO is BC, 
the Radius to A C; the 
Tangent of the Comple. 
ment A B C, by the firſt of 
plaine Triangles. 


A 


Ny - ow alſo way be thug demonflrated. ; 

As B G, the Tangent to, AC, the Radius :S018 4 Þ the 
'Rrdins to D.E, che Tangent of ghe:Complemen.. \ p xr 
Example, If this peoportiva were ginep, a the Tangent EP, 
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hd 
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* 
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7 _ , 1 
5 : x 4 + - * Jn : 
S c * 
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oy þ- »” ho TOTS >F iow 2 . 
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'% - 25 mils. tothe Radius *K'F. 'S is BC, the Toogies 30 


hy the fibe A C7 +1 
| & 1 aſp - oh nyo: fy 
EF, deg. 25 min. take | 8 
he Ts gent of the Cora-" dQ TE SL) FR | 


ent i degr. 35 min." Le. any gn Ngo Tl 
Ry rok rhn et orc; 41a 21 0) 7058 \.1 JN 1 
will be ſuch: SRENISC b if \ 


As the Radius 10000000 _ . $34 *; 
to the Tangent 41 degr. od Bon 7M 5.0 
1 $73215 So 18 UG 17797 + T -i'2 0 5] »5 

ent BC, 30 deg+ AG: T1 'n 

I 262. £0 che A—* F- 4 ( 1 ({} 

A 30d. no" F 6H 953 

O) H!? | d 1ij94y,fME C 

tt A 10: 


je foo ris fe dj ot 
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WH in the firſt pros be a Seeanand inthe ſcennd or third the 


Radius, co ayoyd divifion by bri in the Radins into the firlk 
pf A om ns Vimo me! wif 
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The fifth Booke of Tripemetris, 


* Fof, At the Sceanc is te the Radius; Sois the Radiugtothe 
| | fine of the Complemenr. 

M1 for Example. 
? As AF, the Secant eftheangle AB C, ito B C, the Radius i 
Sois ABthe Radins, roBC, 
the fine of the lemenc 
BAC \by the firſt ofplaine Tei- B 
avglete | 


The ſums may beo alfa this : 
go = 


ASKAALARARARAAADS 


As the Secamt AE, is ts the 
$o is the Rading 


| fine of the 
[| man, eds 


— —_— 
AS. 
4 i , 4 s 
ON _ 


The fifth briefe Rute, 


If in the firſt p'ace be a fine ; and no Radins to connert, the 6 
uifion ro be made by ihe ficlt fine 1nto a multiplication. | 


The Rule. In fead of the fine in the fir/t place, pur the Seeant of 
the Complement, And the Problems hal be per formed. 


For if ſach a vr-pottion be given. As AF, the fige of the an« 
el: A CB, i: to B C. the hne h 


ot the argle BA C. So15 the p 

fide A B to the hde B C:By a is, 
letting fa | the perpendiculer _ | 

B D. you (bali jay with like , —_ : * 


effuct, — Ea ry > _- o 


1 Ay 4 B, theRadius,to B D, cheſineofthearg'e B AC. 
So is the fide A B, co the hde B D. * | 


2 As B D. the Radins to B C, the Secant of the arg'eDBC, 
þeis the Complement of the angle ACBor D © 8. So the 
fide 8 D, touke hide B C, by the fi-14 of p'aine Tanyles. 


Thy fixth brirfe Rule. © 


"If in the firfl plaec bee a Radivs ; and inthe ſecond and third 
Sipe+.and Tangent: mixed , Sceancs ; to retoluc the Problems 
by, Proftbapherics one y. | 


= Roe. Aecomp' the Tangentr ard Seeants in rhe place of the 
fines «yd / "e E x ample will bee agreeable to:the:firt bry f Reul:. 

Buc if rhe Tangem or Secant have more then 7 houres, rake 
fall 7: \Henres for the fine, and,m»Jcis lythe fine the arher 

61 by the firft floure,ot fares; iftherec be frorerhen 
* And! 


e Rules Attics this 


If 


aide he enſia t9/4ho-dumbes lanpaayang ft 


A aaa oo his SS aw 


If ſuch a proportion 
were given; asthe Radi- 
us A F,othe Tangeor, 
EF, oftheargieEAFE, 
43. d. 25.1. which Tan- 
ent is 112695732. SO B 
is the fine of thearch _ 
A C: ( which is the arch 
pf 30.d. FI. m. 46- {ec.) 
5129337. to the Tan. Oo 
vt ofthe arch B C. 
Fe for þ fine 1269872 A. 
the ſeauen laſt figures of 


the Tangent 11269872; and take one ofthe Table che arch anZz 
ſwering rotharfine, being 7. der. 1 7-min. 44+ (ec. Then proceed 
thus by the h-(1 briefe Rule. 
Ofthearch 7.9. 17 m. 44 ſec. the Compl: is 824. 42 m. 16.ſec, 
Ot thearch 30. 5r. 46. theCompl:is5g. 8. 14; 

T heretore aceocding tothe fourth Axiome of ſphzricall 

Triangles. 
| The lefſ:r fide is 59.d. $.m.r.4-ſec: the ſame is 5$9.d-03,m.12.ſee, 
the occater fide is F>. 42.16. theCompl.is 7 17. 44 


the ſum is 141 d. Som. - 30. (. 664. 25.m. 587. \. the fine g165916 


The cxccile 51 d.go m-;o ice. the line whereof is 7863064 
| | | —_ 7 302553 
| The numHer found by che ficft briefe rule is m— 651426 

To which adde the fine of the other archi enuen, "0 $129837 

The torall 1s the Tangent of the arch of 30. deg- 3» min, 5.7814 263 
; for the arch B C. required. 


. Note. If the ginen Tangent were nh 9872, afcerthe ordex 
- vf che fir brief? Rule by the 1aft ſea figures, 1 It 184 269872. c 
c you ſhould moltiply the ſine. of che other arch giuen 31 29837 
4 by two and theproduRt. you ſhould adde to 6 51426. the number 
t 2} found bythe o' ah hoe x 
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l Jo» = 1 I. + a | 
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_ Laftly, if before che 7. laft fi 
5129837, by 4 if 5, by 5: 
i forwards. 
' The reaſen is becauſe the whole fine 5129837. was to be mul< 
tiplyed by che, whole Tangent 112698732, : 
But by tHe vſc'of che firſt briefe Rule, che ſine 5129337, was 
onely raultiplyed by 12698792. Then there remained the multi. 
plication te. be made by x, or 2, or 3+ Or whatſoener went before 
choſe 7, figures 1 269872. And thereforethe produRt by ro, and 
5129837 is to bee direfly ynder-written vader 651426. the 
number found by the firft briefe Rule; becauſe thar found number 
is the Produtt of the multiplication of the fine 5125837. and 
x269872. divided by the Radins ; which ProduR it it were not 
divided by che Radius ſhould land thus, 65 14260000000. 
Then bceauſc the laſt mujriplyer 1+ is 1n the eighe place roward 
the left hand therfore aiſs the produR ot the multiplier 5 r 29837 
ſhall neceſſarily be ſo vader wricten, that his lafl pumber be is che 
cight place, che [aft bur ene. in the ninch place; aud ſo forwards af; 
cer this manner. 65 142 6000009%Qs 
$1298 37. 
= The ſeanenth briefe Rule. 
What ſocuct tearmes are giuen gz to find out the demand by 
Profthapherieis onely. 
+ The Rule. Thet you way alwayes baxe the Rading its the firfh place; 
Works b3 the /econd, third, fourth, or Sft briefe Rule then performs 
the ref by the firſt or Sxth briefe Rule, 
Of the yarietics in gererall of Trigonemetrcicall 
calculation. | 
. In the reſolution of Triangles, eſpecially of ſpherical ; one and the 
ſawe demand oftentimes bythe ſame things gbuen ns: bee found ont 
ſundry and diners wayer 1 Wheteof there are fenre veaſens, enery of 
ma The fctl Theartmofthe rarer of Trignnementiol 
Theorem of the variety of Tri i 
of the Rading to the fine, Wow or Secam, 
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ore in the right angled Triangle A B C.ifby the arc 
B A C,44 deg.z 5 min. 1d AB, deg-girep ; the ach BC, 
demanded. auſe chis Prope 4k Is —_ As A ke RAE 
ns, isco EP, the fine; ſo is AB thefipc, roBC the line, by the 
firt Axziomes of Sphzrical! Triapghes | That is, .. - -- 
Becauſe in the plaiac Triangle GBO, by theſe two given, BAC 
and A B ; all the angles, and moreover the (ide G B, to wit ; the 
ſine ofthe arch A B,aregives ; I may findche fide B O, being the 


linc ofthe arch B C, three wayes; To ſay, cithenthes, 
As G B, the Radins, r=pr—g 


5 
- 


I 0000000 


Ts BO, the fine of the ansle B AC - Of BG 0, 7479912 
Sois G B, the ſine ofthe arch AB, -—— — O90691306 
ToB ©, the ine ofthearchB Co men mary 5005038 
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Jr has. | 
As G B, the Secant ofthe angleBG O. ,__ , go6685 
To B O.'the Tangent of the ſame angle. — 11269873 
'$So is G B, the fne of thearch AB, ww g691;06 
To B O. the fine of the arch BC, — $005038 


Or laftly the, | 

Ks GB. the Seeant of the angle GB Oi ——-. '1336grgt 

To B ©, the Radins — -— T0000008 

S015 GB. the fine of thearch AB, —— _—— 6691 206 

To B O. the hne of the arch BC. —  — 5005038 

So inthe ſame'ſphericall Triangle A B C. If by B'A C, 48,deg. 
25,m.and AC, 3o-deg, 51. m. 40+ ſec, given : the arch BC.be de. 
manded. Becauſe the prop»riionls giuen. | 

As AF, the Radius, to EF the Tangent; ſo is the A C. the fine 
co B (;, the Tangent : by the ſecond Axiome of ſphericall Trians 
gles. | That 1s, 

Becanſe in the plaine Triangle HP C. bytheſe two B A C- 
and A C, giuen; all the angles ace giuen; andalfothe Gde A C. 
I may finde the fide P C. b:ing the Tangent of the angle BAC, 
Or P H C, by three ſeucrall wayes, to wit, putting the fide A C 
tor the Radius, thus. | TE \ 
| __ As HC. the Radius —| '—' — — = r06600000 

To: Þ C. the Tangent of the angle: B HOC. 1 t269872 
So is HC. the fine of the arch A C, —_ G1 298 28 
To P. C the Tangent ofthearch BC. — $78r262 


| iS ei purcig the kde Þ.C, for the Radius, ; 
bei: 


Ag\H apgentofthe angle HP C, -$873:15 
To ÞP\ C. the Ba 
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The ſcernd Theorems of the war: 
tricall ealenldtion. 
In the rul: © E Proportion, wherein there are alwayes fonre tearmer; 
three grven, the fourth demandetl: It is all one whether of the two 
avid tearmes [ ſhall put im the ſecard cr third place. 
For it 18 all one, whether I ſhall ſay, 
A$2.10 4. ſo 5- tolo. Or, 
A$s2.t05.10 4.10 10. 
From hence every Example of cre fic Theorem tay apaive 
be varied three wayes- 
Thefirt\ Exainple of the firft TRIGOTIR; was thus : 


bs 


of Trigewense- 


As the Radius, Wd . I 0000006 
To rhe inc of the angle BAE, — — 7479912 
So is the fine of thearch AB, -—. =— 6691306 
To the ne of thear@MB C, —— m— — _$005028 


In tead thereof Imay now ſay,uſing againe the vaticty of the 
firſt Theorem, 


As the Radius, — ws — I 0060080 
Tothe fine ofthearch {4 FB, pate _ 6691306 
So 1s the fine of the angle BA CC, n—_ —— 7479912 
To the line ef the arch B C, — — 5205038 

Or,x5 the Secant of thearch A B, ———— 213456327 
To the Tanganr of the ſame arch, —— — 9004040 
So is the fine of theangleB AC, mp — 27479912 
To the ſine ofthe arch B CE —  — 5005028 

Or laflly,as the Secant of the compl:of che arch £ Bt 4944756 
Tothe Radius, — — I 0000008 
So is the line ofthe avgleB AC, — 7479912 
To the fine ofthaarch BC, wwe —— ws 5005038 

The ſecsnd Example of the fixft Theorem, was thus : | ©, 
As the Radivus, Mon nerd nn — I 0800080 


To the Tangent oftheavgle B AC, —— I 


So is the fineofthaarch AC, w— - — $129838 
Tothe Tangent of the arch BC, — $785 262 
In ficad thereof, I will now ay : uſing the wil - 

alſo of the feſt, Theocom, | 
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To the Tavgent of the atch & C. mn —_——— $53$1262 
Or,As the Secant ofthe arch, AC. ——— -— 11649603 
To the Tavgent of the ſame arch — —— 5976055 
So is the Tavgent of the angle B AC, —— 11269873 
To the Tangepr of che arch 5 C. ——— m——_——— 7126: 


Or laſtly, as the Secant of rhe Compl : of Þ.arch A C: 19493797 
To the Radius, — Jcqun9- 
So is the Tangent of the angle B A C, ———— —— 11 269838 
To the Tangent ef the arch BC. ———————— $7$1262 
The third Theorem of the varieueof 
Trigonometricall calculation. 

The fintt of the arches and the Secant of the Complenaent! are 
Fyriprocally propertronall, 

That is, As the fine of the greater afeh 1s corhefine of the 
lefler arch : So is the Seeant of the Complement of the leſſer arch 
£0 the. Secant of the complement of the greater arch. 

And in like manner, As the fine 6t the lefler arch is te the 
fine of the greater arch : So is the Secant of the Complement 
of the greater arch , to the Secant of the Complement ot the leſ- 


ſer arch. 
The ceaſnon of this regiprocall proportion, is | 
Broanſe the Radine is 4 meane propertionall betroeene the fine of 
any arob of the Secant of the Complement of that arch. That 1s, 
As the fine is co the Ra- 
die So is the Radius to the 
Secant ofthe Complement. B 


As for Example. 
As A D, the finc of thearch @|-+- ooo coocnnn > 
BC, is td the Radiits AC. So 
iethe Radies AF. co AE, he | 
$ecant of che Complement 
CF; by the fourth of the fixe of 
BSnelide; Or by the g6.of the 
fieſt _—_ , 1 
e whatſoever fige | 

waltiplyed by che Secam: of _ Fe 
men, ic wakerh che ſquare of the Radins. | 
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And therenpon, the plaine figures made of the fines of the -—_ 
arches, and the Secaurs of the Comp'ements, are all equall «© 
one another ; vizethey are equall to one, and the ſame ſquare of 
the Radios. 
But equall plaine figures haue their ſides reciprocally proper- 
cionall by the 42+ of the firfl, Therefore as the fine ofa greater 
arch is to the fine of any leflerarch - So is the Secant of che 
Complement of the lefler arch to the Secant of the Complemenc 
of the greater arch. 
All this is very eafie co be diſeerved in ſmall! numbers » For 
let the two lines be 4, and 2. the Radins 10. 
Firſt, ic is maviſel{, chart the Secants of their Complemenc 
are 25. and 50» For, 

As 4- tO 10. ſois 10. tots. And 

AS 2. tO x0. ſo1s 103 £6 50. 

Then ic is manifeſt, chae che Secant of the Complement 2. is 
co the Secant of che Complement 4 ; As 4. to 2. For the Secanr of 
the Complement of 2: 1s 50+ And the Secant of che Comple- 
ment of 4. is 25. Thenas 4, 1sto 2, SoISE go, fo 25, ; 

In greacer nuanbers is che lame reaſon. For letthe two fines 
giuen, be 6691306. and 5005038. and ler the Sceants efthe 
Complements be demanded afrer this manmer. 

As 6691 306-t0 10000000+ {© is x 00000009- tO 14944765: and 
; 'A$ S0e5038- to Iono0000 fo is levoooes: 10 1997 9868. 
Ic ismanifell after thefe mambers found, that. 

Ae 6691 306. is to 5005038. ſois 19799868. to x 4944765: 

Hereupon, I may vary againe the firfl exawple of $4 firſt 
Theorem, fixe wayes. 

Por if by the firſt - Theorem, I (hall rake this propertion # 

As the Radius , oye pac to the fine of the angle BAC, 
947991 2. inverting that proportion, I may fay, viing allo the 
La $4 of rhe firft Theorem 2» eicker, TON RIES 

As the fine ofche angie BA Ct: og Mz 747991: 
Tothe Radi vs, : tems, awnu—_ J}OGOOOUT 
So is the Secant ofthe C 494476 
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To thz Secant oſthe (ame angle, -———w—_ —— r5066%2 
So is the Secant of the 6omplement ofthe arehA B, 14944765 
To the Secant ofthe complement ofthe arch BC 19979258 


Oc laftly, as the Radius — n— —— _TI0000000 
To the Secant »f th? co'mpiement of the angle B AC, 1336914r 
So 1s the Secanr of the e>mplement of rhe arch, A B, 14944765 
To the Secant of the complemznrt of the arch B C, 19979868 
— Bur if by thz Szcond Ta:orem, I (hal! cake this proportion, 
As the Radius 100999909 to the (inz of che arch A B, 66gr ;66 
Iaverting that proportion, L may ſay by this ehird Theorem, 
aling che variety of che firſt Theorem in like manner ; either, 
As the fine ofthe arch AB, _ — $6913906 
To the Radius, — ———— I 0002099 
So is the Secant of che comple - of the'angleB AC, 13369141 
To the Secanc of the complement of che archB C, 19979363 


'Oc,. As the Tangent ofthe arch AB- -—— —-—— 90c4040 
To the Secant of the ſamearch — -— —— 713456327 
So is the Secan: of the comple : of the angleBAC, x 3369241 
To the, Secant of the complement of the arcnB C. 19999868 


O:, Laflly, as the Radins, —— —— —— —— 10000000 
To the Secant of the compiement — ——— AB, 14944765. 
So is the Secant of the comple: of the angieBAC, 13369141 
To the S:eant of the compicment ofthearchBC. ' 19999868 


— I 


So by th: fame B: 4 C, and A B.given. I ſhall fing che arch 
B C,1. wayes; thrice by the firfl, Theorem, andagaine thrice by 
the ftcond ;- and lallly, fixe times by thethird Theorem: 


- "The fourth Theorem of the yaricty of Trigonome- 
tricall ealcvlatton. 
The 'T angents of Arches, and the T angents of the Complements 
are 78:iprocally proportional. ' 

: That is, as the Tangent ofthe greaterarch, is tothe Tangent of 
we lefſer arch :So is the Tangen:. of the Complement of the lefler 
arch, to !the Tangent of the Complement of cne greater arch» 

NT NO 217 + Mnf comreavidge- +: | 

-— The reaſon of this reciprocall, proportion is, the ſame that is 

LESS GET "IA Aq'-q= x55) \ 4640 o; | 18 
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A. G 

inthe Secants- thatis beeauſe the Radigs is a meane proportt- 
on betywixe the Tangent of an arch, and che Taygent of the 
Complement, For, 

A5ED toAD.Sois AC toBC. by the 4- of the fixt of 
Egchde. or by the 45. of the ficlt hereof. 

As tor example. : When the proportion 18. 

As 11269873. The Tangent of 48. deg. 25.min.tothe Radius 
10200000 : So is the Radius 190000000- £0 $373215, the 
Tangent ofthe Complement. And, 

As 5731262. the Tangent of 30. deg. 2. min. to the Radius 
L0000000- ſo is the Radius 10000000. 10 1 7297260. the 
Tangent of the Complement. Ic ſhall be alfo. 

As 11269872. t@ 5781262. (0 Is. 17297360. to 8873215, 
Or contrariwile. | 
As 5731262. 011269872, ſois $$73215, to 15197260; 
Hereupon, it by 11269871. the Tangent given, the Tan- 
gent 5781262.' bee demanded - leaving thoſe Tabgents , k 

may ſuppole ®$73215- the Tangent of the Comple. 
ment ro bee given, andrhe, Tangent of rhe other Complement 
t72 97260. ro be 4ermay -N lo.takivg of whieh' ſuppoſition,” 
I 1nvert. oy report ke ſecond” exyLle of the ſecopd 
Theorem; on hos: As the Tit T0006000+ £6 the 
fineof the "ak. $7 Wy {oi is he Tap 


. ; | 
"i » Re : -- & b- I, Hh h 
wt AIRS, 6 EIS FE 4 
" 4, q = « _"- 4 , "7 p p k , 
-_ i = % 0 G : 
” . 


or .- »4, 
hen | FI ; 


7 - f 12-6 
' WE % a” 


" This proportion I fay I curve backward , and fay, nGrs. 

cherewithall hewariery of the rt Theorem + cicher, ?* 208 
As the fine of the avch A C. nn w—_— 5129838 
To the Radius — — tel, 
So is the Tangent ofthe Comple : of the angle BA C, 8873215. 
To the tangent of the Complement of the arch BC, 15297260 


Or, as the tangent ofthe arch AC, — —— 5976055 
To the Secant of the ſame angle ——— 11649603 
So is the tangent of the comple : of the angle B AC, 8873215 
To the Tangent of che complement of the urch BC, 19299260 

—Q_ 


Orlaſtly; As che Radius _ — 10000000 
To the {ecant of the epmplement of the arch AC, 19493797 
So is the tangent ofthe comple :.of the angle BAC 8873215 
To the tangent of the complement of the arch B C 17297260 


And ſo by the fame B AC, and AC, given, I ſhall fiadethe 


arch B C, nine wayes, thrice by the firft Theorem ; thrice by the 
ſecond, andagaine thrice by the fourth Theorem. 


Towching the variety of Trigonometricall calculation in yanticuler: 
concerning the three former Axiome: of 
plaine Triangles, 


The three former Axiomes of plaine Triangles, may hap- 
pily be mare rightly drawne inco one , and may thus bee pro- 
pounded. 

* The fides are direRily propertionall, to the ſabtenſes of the aype- 
8 ler... 

Thaeis , asthe greateſt (ide is in Proportion tothe leaft ade”? 
$0 is the ſubtenſe of rhe greateſt angle in proportion to the ſub+ 
repſe of the lealt augles, And ſo ofthe reſt. 

The reaſon is , beeaulſe a circle may bee cirenmſcrib:d to 
every plaine Triangle : which if ic bee done, the ſides them= 
ſelves of rhe p/aine Triangle, are the ſabtenſes of the angles 
oppolice thereunce, as is ſhewed in the third Arieme 3. Beoke, 

A general Cenſelery, © 
_. Therefore the ſphranfer bring geo s. «fraxen a9p ne angles, 
with 4 Sde oppoſite to one of the angles given: the dr aifo oppeſits 
fo the other of the given anglet i; given: Aud conratit, 


Thi 
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T The two fder whatſoever bring given with the ſubtimſe of any angle * 
poprfte to ene of thaſe fides given: the yg 6 alſo of the angle op> 

"ry to the other pde, is alſo given : and by the ſnbtenſe, the angle 

it /olfe. 

And the ſubtenſes of the angles given, in plaine Triangles, are 

| given three wayes ; to wirt,cither thus. 

1. That the (ide ſabrending the right angle bee Radius , and 
the fides including the right angle, (ines : Or thus, 

2+ That the greater fide including the right angle be Radius : 
and the other two (ides the tangent and ſecanc of the lefſer aemte 
angie. Or laſtly thas, 

3- That the lefſer fide conelnding the right angle be Radius - 
an1che other two fides z the rangent and ſecant of the greater 
acute angle. 

As io the plaine right angled Triangle ABC, wherein rhe fide? 
AB,BC,andAC, arethe ſubrenſes of the angles oppoſite un- 
tothem, in reſpeR of the prickedeirele A B C. If youpnt the 
fide AB, for the Radins; the fides BC, and AC, {hall be the 
ines ofch2 angles B A C,and ABCin reſpe& of the Circle B D-' 


yn £4 Parks of Pon + ©. at ; 


8, 


* "Tf you purthe fide { Ct for the Radius, the fide B C, ſhall be 
the Tangent of the acute angle B AC. and the fide B A, ſhall be 
the Secant ofthe ſame angle in reſpet of the eircle E C. þ 

If you put the fide B C for the Radius, the (ide A C, ſhall be 
; the Tangeet ofthe angle acute A B C, and the ſide 4 R. ſhall be P 
E- the Secant of the ſame angle, in reſpect ofthe circle CD. | b 
| But in plaine obliquangled Triangles, the angles being gf= $ 
yen, t1e ſubtenſes are given by one way, to wit, by the fine ore. 
ly : For the Tangents and Secanis in plaine obliquangled Trian- 
gles are of no ale, by thein defimicions. 

Bur the fines are of alein all, becauſe they are the halfe of the þ 
ſubtenſes inſcribed in a circle: which ſabrenſes of every plaine 
Triangle way bee made the fides ; by che demonſtration a fore, 

oing. 
. Biu in a plaine tight avgled Triangle the ſubrenſe of every 
angle cannot be given; For every (ide of a plaine right angled 
Tr1angle, may be pat for the Radius, that is 10000000. and ſo 
may be accompred for the 'ſubtenſe of che ang'c oppolite , not 
yet knowne. 

Buc inaplaine obliquangled Triangle, the ſabtenſe of a ang[e 
not elyen. can by no meanes be given : Beeanſfe no fide of a 
plaine obliqunangled Triangle can be put for the Radivs ; and 
that beeauſe no {1de of a plane obliq uangled Triangle can be the 
Diametef of a circle circumſcribed to a Triangle by the fictt Cop; 
ofthe 5 3+ ot the fixtt, 


Particuler Conſettariegof right angled Triangles, 


1+ - Therefore ro plaine-.cight angled Triavoles + ave fde be- 
fades the angles poing gives, every of rhe other lacs us given by « 
threefold proportion ; that 3," you ſhall put for the Ridinw, the ſids 
ſubtending the 1ig ht angle ; or the greatsr or leſſer fide including the 


right angle. 8 


v; 


2. Any two des bring given, oor of: thi aratt angles ic gluen | 
by adonble proportion * thilttic, as you fſual pot either this or that fads |} 
for the Radins , being the ſubtexſe” et the angle oppolice either 
——_— 
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Particaler Confectaries of oSliquingled Triangles: 
x In paine o5lquangled Triangles, ee fde being ginen be- 
fades. the angler : entris of the other filet s ginen hut by one pro- 
portion onely, &e, 

2 'Any two (ides being cinen, not fimply.b ut ovely two fides 
bemg giyen with an angle oppo ate to on: of them: the angle oppoſite ro 2 
theother of them  piven, \ 

This abtract in my opinion was more methodicall, bus thet «, 
xeaſon,whiet | have lail downe in my third booke for the vr.d-r- 

Randing of young learners, was More fir, in the opinion of tholie 
my Schoellers, wao had ſome intereſt in me. 
Againe - Ot the varievte of Trigonometricall calculation in 
particuler. 
About the fourth Ax'ome of Sphzricall Triangles. 
Regiomontanns, and Finskins, and Landsbergius following him, 
do: thus proponnd the fourth axiome of Sphzricall Triangles. 
The ſquare of the Radins, ts to the pliint fignre made of the right 
fines of the wnequall ſides ; Asthe verſed fine of the angle compre- 
hended of the ſad two fides, is to the d'fſerence of the verſed ſines of 
- the third fide, and the difference of the other two ſides, 
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Their Demonſtration, is briefly thus, 

1, As & H the Radius, to D E, the right line of the greater fide 
B C,or B D. Sois G Q the verſed fing of the avgle A B C,inthe 
diameter of a great eirele toD C, the ſame yeried line in the dia- 
meer of a circle, to the Paralell : Becauſe in unequall Cireles : 
Ms the Radius of owe Circle tothe Radins of another Circles 3: Soi 
the Sines aſwell vight as werſed of the awe Circle , to fuer of like 
archss, aſwell right as verſed of the ther Cirele, 


DA for Example. 

In the uneguall Circles BCD, and GHI- IfCD, and HI be 
like arches. Then, 

1- As the Radius 4 C,totheRadins IH 2: $0 is theright ſine 
CE, co the right ſine HK ; and o is the right fine A B, tothe 
right fine FK : Andlaſlly, ſo is the verſed fine E D,tethe verſed 
fine K I, by the fourth of the ſixt, and by the fifth of the fifr, and 
the eleventh of the ſcayenth booke of Exe/ide, and by the Schernes 
adjoyning. 

2- As G H the Radins, to GO, the right ſine ofthe leſſer (ide 
ABoerGN,; SoisD CcoD L, by the fourth of the 6. booke of 
Exclide : which DL beine added co 4 F, the verſed fine of the 
difterenee of the ſides AB, andB C, or BD, to wir, of the arch 
A D, maaketh 4 A,che verſed (inc of the third fide A C, or 4 K- 

| Moreover, beeauſe 

As GH,toDE. SoisGQ, toDC, And | 

4GH, teGO,; fois DCtoDL, Itis als by che multipli- 
etion of Proportis =p EY 8 an OLED UW BY CNY 2 
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As the plainefigureG HGH, tothe plaineD EG O. S6is the 
paine GQ D C, to the plaine DCDL, Andthelalttwo 
plaineer G Q D C, andD CD L. being deuided by their come 
mon fhdeD C. 

As the plain? G H G H.totheplaine DE GO. Sois the 
fideG Q. ro the tJe DL. 

Or the firft two p/aincs alſo being denided by fome common 
divitor ; to wit, the Radius, 

As G H. the Radius to the plaine D E G O. dinicled by tire 
Radius : ſo is the kde G Q. tothe ſide D L. 
For it: A$1lo-to8, ſog5.to 4. And, 

As 10. toy. ſ0 4. to 2. Then it ſhall be, 


As 100. t 40. f0. 20. to 8, And the lall cyo plaines 
deuided by their common lide 
As 100. tO 40. {© 5, © 2. Orthe firſt 2. plaines being 
divided by ſome common diniſor : viz, by 19. 
As 10.to 4. (oO I8 5e to 2; 

This the demonflration of Regiemont nw, Finckira, and 
Landshergis, altogether certaine andinfallible. Which enery 
man ſees that is a Geometrician. 

Au Example, repeated ont of the third kind of my Examples. 
B C. 5g,des. 58 m: the right (ine is 8657344 
A Be45: 58-che right fine is —— 7189355 


Difference 14 Tenn 
CN ITT Tons! 0 Tr a 

The verſcd fine of the difference —————-— 00229704 
A B C. 28 deg. 14,1 ———rm—_—— . 

6%... 6 ore, 

The verſed fine of the angle ———rm—nmenrn __— 97:6 


The plaine made of the right fines AB and B C. 622407193120 
The ſarne plaine devidedby rhe Radius, is ——— ' 6224072 
Tracly agreeing with che halfe ofthe right line found of me, 


by Proftbaphericit. 


As the Radius —_— — 'DRB 
To the plaine of 9 right lines dinldedly fRadius,832407.DT, 
Se | the verſed ine of the angle AB 1389716.D C, 


The Propertion. 
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Which if you adde to the verſed fine of the Þ 2 97043. AF 
differerece of the fide, Mo HT O78. F nn—_— 
Make the verſed fine of the third fide — T03553t, AM 
W hieb taken from the Radius CE ne — cv. 
Leaverh che ſine of the Comp]: of the third fide, 8962469, M H- 
To which fine the arch K N, 83. degr. 4o- m. 8. ſec. anſwereth: 
the Complemeuc whereof is A K or A C, 26.4 20, m. 52.fec.the 
arch demanded. 

Juſtus Bergius in the working of the fourth Axieme, never uſcth 

the verſed Sines, but alwajes the right ſines. 
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And firſt, The angle at B. being avight avple , hee ſecketh out 
what ſhould bethe jine of the Complement of the third fide:then if the 
angle B. be acute, bee findeth the difference of that fine from the 
fins of the ob|:qae-anglethat utheright line CO,or E Ogor L T by 
ſuch proportion. 


ASD E, theRadiasco D T, the halfe of the right line ; So is 
C E, the fine of che Compiemenc of theangle ABC, C O. 
If the angic at B, be obtuſe; by ſuch propertion : ASD E, the 
Radius, to © T. the halfe of the righe line, ſo is E C, the fine of 
the excefle oftheavgle A BC, to EO, 


Which propertion netwithſtanding; he reſolveth the ſame without 
any mnltiplication avd divi/ion, by the helpe of my firſt briefe Rule, 
Atoreover, the angle A B C. bring acute he alwayes addeth LT, 
the number foundts T Þ. tomake L P. the fineof the Complement of 
the third fide. But the augle ABC being obtuſe, either he ſubtralteth 
the found wimber T L, from T Þ.that there may remaine L P. the 
| fine of the Complement of the third ſide ; or elſe he ſwbtrafleth,T P. 
from the found number T L, that the remainer ma) be L P. the fns 
of the excefſe of the third fide : all which the three ſcheme: following 
dee teach; inever) of whnsh, 1 will [et downe an Example af. er Bir- 
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The firþ Example, which was the Sg of the ſtrong kind 
"i 4x8 qxnſ Bookz, © 


The lefſer fide G N, or QI, 26. d. 20.Mm: T Adde and 
The Comp: were © greater fide GD,or Fl, 30+ O2s "Subfiract, 
The ſumme is DN, 56:42 2:1. The fine, 8325991; DP. 
The &ifferenceFQ, 3, 4:. The fine, 645323-PR. 
the fomme is; 8971314 rÞ, 
The 5. is the firſt found number, 4485657. T P. 
q 6453 33+ Dr. 
| AB C. 223. d. 35+ 1 T: ſec-is the arch of 38, 2840334- DT, he 
| (of the right line, 4 
$0 d.04+ m- o. ſee. put for A B C, ag it were the lefſerſide. !. 7 
| —2z 39" 1. the ſurnme thereof, the fine is 9545031: 3 
| 27. | 28. 585. theirdifferences ; the fine is; -46 4614841. 
Theie difference is, 493015 90» 


The'ſecond number found is the?. rheredf, 2465095: CO, 2 
eel T, the firſt mamber found, wes — 4485657. TP, 4 
| the _— 69307 5$2+LP, 1 
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The ſeeand Example, ET 74 the third of the third kind 
In the fourth Booke. 

The lefſer fide G N, or QI,” —- 45 deg. 58 min. 

The Compl.of the greater fade GD, or F.L FL, go. 02. | 


C- The ſumme is D N. - 76. —- 

F Samme is D N, 76 deg.com. the fine 9702957, D P. 

Ss - The $8,FQ,is1 je 56. thelſine2745187, PR, orDY, * 

3 The difference is 695: 6957770,P Y. 
The 7. is 


(numb. 
3478385. T P, the i found 
2745187, P R, er DY 
z3 deg-29 min.z1 ſee. 6324072, DT,FZ. ofthe 
| (right line. 


Thi leſſer fide — 51 deg-30 min. 29 ſec, 
Theezceſſe AB ©, 22, _35- oo-. 


The ſumeneis, 9»  05- 29. Theline 9615093 
The difference, 38. 55- 29- Thefine 4836600 


Jn" "I 


Oy Wed on 


The difference . axtogor: . | (n umber; 
Theg. is — 2360300. EO,erl F, the ad. foung | 
. 347888 5s.TP,che1. found number. 

The diferanee is, rol8eh; L7.Mg the faq of the [2 
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The third Example, which was the fourth of thethird kind 

in the fourth Booke, 

The lefſer ſide G N, or QI. 45d. 58. ms » 

The Comp:of the greater fide GD, orFI, 30. oh. 

The ſurnme is D N. 96. The fine, 9702p57 DP. 

The difference QF, 2 5.d.56.m. the ſine,2745187-PR.or D Y: 
che difference 6957770 Y P. (numb. 
the x- 189 ——347$885.TP.y 1, fonnd 

27451387. PR.toD Y, 

38. d. 29. M31. ſec. 6234072, TR. they. of 

(rhe right line. 


ABC, art the lefler fide 19. — OTE 2.6 
The ſurnme 4$:d.29.m. 31. ſec. the fine 5488625 
The difference 28. 39. 31- thefine 4770352 
The ſurnme 12258977 
The 15. is the ſecond fonnd numb.6129488.EO or TL? 
- the firſt found, numb. 3478385. Th. 


The difference 2650603, Þ L. the five 


of the excefle of the third fide. __ FF | | 
This is Bergins $i; 099 i 56 ſpeakg of ether wajes,jt it ner worth rhe 
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and demonftiration of tha Rule of falſe Poſutian. 


Beeanſe che Rule of falſe hath fo great uſe in Trigonometria,as 
a Scholler in that Art may be altogether freed fron the intrieate 
Rules of A/pebya as inthe ſecond booke I have ſhewed ; I have 
thought good in this place briefly to unfold the precept and dee 
monſiration.of that Rule. 


The Precept of the Rule of falſe is thus, 


Take any numbes at pleaſare , great or little in Read of the 
number ſought for ;and worke therewith.atcording to the order 
or Nature of the queſtion propoanded-e Then if the facit or an- 
wer bejuſt as it ought to be, you have your deſire : Bur if other- 


wiſe. Note the difference: or- error. by. +-'or-Apd by: avether 


poſicion eicher greacer or leſſer, then. the. firſt ; repeat. the for- 
mer worke ; and likewi(e note the exrone, bythe {aid mare, or 
lefler, afcer multiply alternately by-2.crofle.,. the fir on by 
the ſecongerrar, andalſorhe fecond pofirionta the -tigh,-ercor; 


Then if cha Eccors have like fines, ſubgratrhe le fer Produtt from 


the oregtes, gnditkewiſc che te errorsthe one trom the other : 
Bur Tthe ryo-Errotshave mnlike ſings, adde the two produdts to- 
gether, and a/ſothe twocrrors, = * 


*Kiid laftly (divide therocall or the remainger ofthe two pro- 
dacs byche torallorremainder ofthetyyo Errors, the quotient is 
thorrue number ſought for. 


901 92 atf9 | 
6 88 three cafes. 
©8 08. 531127901! | 
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&n to the pfth Booke containing the explaining 


#* .— 0 


The trae ournbePfdryin _ 
$0» che Þ2 nocther. 
- 30+ rhe} Therevk, 
—_— Ten 1e added, 
936. the & ſabtracted from thence, * 


41 1 CO- Remaioeth, 


ry 


Bre ira one 1 VA W not : the triton bt for, 
x Hog _ firft cafe. 1 will fixfl ſappoſe that number to bg 
I 44- And atrer willtuppole it; ;ODEN wo A 
; F/orke following : on: by Q 


| P oſitriow | 
| Fete: 1:7? Pefrng——r 168 
_ > $1 Dy 2 Sek 
+. 32 24 i he. -$:.94 
» cp AI The facits -Þ26' . 4 


100 —— Thetrug facit —» ——Joo__ 


- Ivrer + Go. T he 2. Error = —_ 
2 ſſen-—e0F The 1. Poſriow - "14+ 
hd > 


6480 The Produttie=—— 3386 
3320 apm_—_—_ 


Reftcth—36o0! the divided. The 1, Error f 60 
... *gotbeybviſer, The 1, Error 130 7 30. 
"g6the quotient Refteth —»— 40 40 The trviſer 
; ' vr nomber ſought for, _ _- 
T | Faerie - Gdycaſel will ſuppoſe the pawber ſonght fog ; Fig!t & 
T' $4 i la A my the worke Lage wanitck, Y 
| 3 | v7eff 108 g? | : y 
4 = 4.3 4. * 
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x 800. the dividend. 


Yr Error — 40 
29. the dinifor» 


2 Error — 20 
(99- the quotienc the diniſor. 20 
or number ſought for. — 


3 For the third caſe. I will fir ſuppoſe the numberrequi- 
red ro bc 54. And after 144. 


The worke. 
x Poſition 54 2 Poſition w— T44 
718 C.t as 
7 3. 192 
= 13 % 32 
an—— _— — 
60 1609 
160 _ I00 
LING FESIED © 


1 Potion —— $54 - 


s Error —— 4o 


"2. Poſition -+1x.44 


"1 5760 | 3250 
finger 39 1; v1 ER -£ 
g00o the dinidend: I Eryor — 40 L 


Log. the diviſor. 


* 
—_—_————— — — A. 


3 Error + 60 


ES | 


£1 +5 L00. diwiſer 
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I ſappoſe you vnderſland the meaning of the rule of falſe, Now 
take the Demonſtration, the ground of which isthus : That the © 
Errors or faifitics of the Poſitions : And ofthe Numbers found: 
are proportionall one to another + Thar is, as the error of the firſt 
poſitio:. is tothe error of the ſecond poſition ; So is the error of 
| the firſt found rumber, to the error of the ſecond found number : 

I call the error of Poſitions, the exceſſe or deteRt of the Numbers 
ſuppoſed, abone or yader the truc nambec ſought for. Agin 


| the fixfi caſe. 
x Pofirrom 144 2» Poſition — 108; 
Thetrue nun ber 090 The trne number — 90. | 
T he difſerenc® 054 T he arfferencs x v8, : 
Thereforethe error of the firft poſition was; 54 - 
And of the ſecond — _—=—————cc wy, "2 


The errors of the Numbers found I call the excefſe or want of 
th: Numbers by the worke prodaced, cither more or lefle then 
the Number to be produced - As in the firſt caſe. ; 

x Found number 160. 2 Fomnd number I 20? 

100. The number to be produced Loos 


60, The differences 29. 


Thes the error of the firſt fonnd nuraber was 60. And of the: - 
ſecond 20, Therefore as 54. to 18, So is 60 10 20. The reaſen, 
Becauſe the worke in both poſitiens was after the ſame manner 
that is by acding to the firſt ſuppoſed nuwber 1. thereof, and 

{ from that torall) by tzking away x- thereof. | 

The eftc& is anſwerable torhe reaſon as by the worke fol. 
lowing. 

As 54. tO 18: 50 60. tO 29. 


Mukiply 18. 
by_60-._ ks A 
The Produ& is is 1080.which divided by $4.the quotient 1820» 
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Croſſe, that is the ertour of the firſt poſition, by the error of the 
ſecond found n1mber ; And theerror of tne ſecondpolition, by 
the error of the firſt toun1 number : The ProdaRt of thoſe two 
malriplications ſhall be eqvall. For if there bee foure numbers 
proportionall, the product of the rwo meares ſhall bee equallco 
to th: produtt of, the .fvn extreames,. as was demonſtrated in 
lines in the 1. Booke 42 Propoſitioh's.the (ame reaſon is is Nume 
bers.. 
Secing therefore th? propofion its 
As 54. t0.18;* $515 65:40 20, | 

The predu& of the nn1mber 1 8. by 60. ſhall be the fame with 
the produdt of g8. by 20, whici the worke toilowiog ſhall make 
manifeft. | 62.5 42.9% 
The ercor of the firſt poſition (4 "23! Silq 
The error o' the ſecond poſition 18 4 
The ertor of the ſecond number found 206 
The excor of che firit found Go 

10%) 1090 

Moreoner in mn/tiplication, it is all one whether T multiply 
the whole nu'Ther by the whole, or On2 whole namber by the 
parts. of another : Ag tor examp!e. It is a l one wherher | mul. 
tiply 7 by 7;or 7. by 4-and 3. For by bath mouiriplicaticns I 


ſha 1 finde 49+ as reaſon teacheth, and the worke tol.owing 
ibeweth. 


7 7 7 
7 4 X 
49 2 21 

Add 2x —— 
Fa: m—_— 49 


Therefore 17 the Ex3m3ole propognd:d in the firſt caſe: If I 
multiply the fic poſition x 44. by the error of the ſecond num- 
ber found, viz. by 2o- It is al one as it I (hoald hane meltiplied 
& 54 by 20. And coaſequently the produtt of the mulitplica + 


4O- 


Linzs 7 aud the Excor 54 like Wile 20+ times» 
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| Therefore if thoſe errors be multiplied alrernately, or by the. 
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x In like manner, if I multiply the ſecond poſition tos. by - 
the error of the firſt ſound namber. that is, 60. it is a8 much as 
If I ſhould multiply 90. and 18. by 60, And conſequently the 
produR of the muirip'tcaticn of the parwber 168. by 60. con, 
taineth the true number go. 6a times ; and alſo the exror 1 $. 60, 
times. 7 | 

But 18. taken 60.tim*s, and 54. 20. times ate equall, as before 
was demonftrated. T heretore, it frem rhe produtt of x0$.multt. 
plyed by 60. 1 ſvbtract che product of 144, multiplied by 20. I 
then ſhall ſubicaQt the -re-ralogether, that came out with the firſt 
product :And aifo 1 ſha'l vbtratt the true number 20. times : And 
the Remainder (balicorta1ne ihe rue number 40- times, that is, 
as many t1'7es at the Remainder ſhall bee after the ſubqucting of 
the error 20 from the error 60. 

Therctore,it I atuide that which reraineth after the ſabtraQi- 
on of the one product trom the other, by the Remainder of rhe 
errors of the two numbers found, one error beerng ſubtracted 
from an other; The Quoitenc of neceflitic mufl bee thertrue 
nUvmber. 

2 Againe, afterche ſame manner 1n the ſecond caſe : if I mal. 
tip'y the firft poſition 54. by rhe ſecond errar 2c, it is as much as 
it | ſhould multiply 20, by go+ lefle 36. Then the produRt of 54. 
by 20. containeth go. the true number 20,times, lefle by the exror 
36. 20. tines. 

And in like manner,ifI multiply the ſecond poſition 73 by the 
fir error of the number found, viz,qo.Itis as much as if I ſhould 
mulriply go. lefle 18 by 40. Thenthe produtt of 72, by qo. cone 
taineth rhe true number go. 40.times : lefle alſo by 40- times 18. 
the error or difference from the trae rymber go. Againe, 40+ 
cimes 18. and 10. times 36. are equivalent as aforeſaid ; There- 
fore if 1 ſubtra& rhe produR of 54 by 20. from the produdt of 
72. by 40. 1 wholly ſubtraRt che error produced in the firft pro. 
duRt ; and alſo the true number 20. times. Then the remainder 
ſhall bee the crue number 20, times. As the Error 20, ſubtracted 
from 40 there remaineth 20. 

.. Therfore if I dinide the remainder of the two Produdts by the 
remainder of the two errors of the numbers tound : The quatient 
ball be the truc number demanded; 
| oa 5 Jo 
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3 Intherhicd caſe, if T multiply the firſt poſition 54. by the 
error ofche ſecond foaund nimber, viz. 60, Itis the ſame, as if 
I ſhould multiply 90. lefle 36. by 60. then the produRt ſhall con. 
taine go- the true number 60. rimes, lefſe by 69. times the error 
36. 

It I multiply the ſceond poſition 144 by 40+ it isall one, as if 
I ſhould maltiply go. and 54- by 40+ therefore the produRt ſhall 
eontaine the true rumber go- 40. times, and alſo th2 error 54-40" 
times. 

Bar 60. times 36: and 4o- times 54- are equall in power one ro 
another as afore : Andtherefore what 1s wanting 11 the one place, 
is oner in the other : and conſequent)y, if Tadde the produtt of 54, 
by 60: to the produR of 1 44- by 4o- the torail ſha:lbe no more a 
falſe nurnber, but ſhall containe 90, the true number, 60. times, 
and 4o: times; that is a hundred cimes. 

Therefore, if I dinide the totall of the P roducts, by the totall 
of the errors of the found nambers, I ſhall haue the true nuwbes 
xequiced. 


The end of th: fifth Booke, 
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QVESTIONS OF N A- 
VIGATION, PERFORMED 
Arithmetically by the Doctrine of 


Triangles, _ m—_ - lobe, Sphzre, 


Writtez ly Raten HanDsON, 
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| Wherein is manifeſted, 
The diſagreement betwixt the 1dmary Sea- Chart, 
azd the Globe ; And the agreement betwixt the Globe, 


and a true Sea- Chart: Mad? afrer Mnxcatons way, 
or Mr ,EDvy; Wricurts projettor : Wheyeby 
the excellency of the «Art of Triangles 

will be the mere Perſpicuens. 
He Meridians ip the ordinary Sea-Chart are 
LDN [i lines. all paralell one ro another, and con. 
\@ Aj <quent'y doe never meet * Yer they cot the Eu 
=@ &* quinoRia:land al} circles of Latitude or Parge 
FR y els rhereunto at right angles, 2s in the Terre< 
© 5 | & jall Globe; but herein it ciffereth from the 
RC IR SE9 (31be; for that hire, all the Paralels ro the Ec 
quinc Rial being lefler Circles, are raade equall ro the FqrinoRtie 
all ir ſelfe, being a great Cirele, and conſequently rhe Dap_n of 
thoſe paralels or lefier circles, are equall tothe degrees of the E- 
q"ino&all, or any ether. great Cire'e, which is meerly falſe, and: 


contrary tothe narute of the Globe , as ſhall bee hereaſcer more 
Plaicly demonRirated, Tha 
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The Metidians in the terrefiriali Globe, doe all meer inthe 
Poles of the world, cutting the EquinoRtiall, and eonſequently 
all Circles of Latitude or YParalels ro the Equino&tial{ ar righe 
Sphzricall angles z So that all ſuch Paralels, doe grow lefler to. 
war1s either Pole, decreaſing from the EquinoCtiall Line. Ag 


for examp'e * 360. deg. or the whole Circle of the Parale}l of 


Go. deg. is but x80. deg. of the Equinoiall, and fo of thereſt ; 

- Whereas in the ordinary Chart, thar Paraſel! and all other are 
made equall one to another, and to the Equinoctiall Circle as be. 
fore ſaid. 

The Meridians in a Mappe of Maſter Friphrs projettion, are 
right Lines all paralel{ one to another, and crofle the Equinoct- 
all, and all Circles of Latitude zt right angles, as in the ordivary 
Chart: but here though the Circles of Lacitude are all equall io the 
EquinoRiall, and one to another, both wholly and in their parts 
or deorees; yet they keepe the ſame proportion on? to another, 
and to the Meridian it ſelf, by reaſon of the inlarging thereof, 
as the ſame Paralels in the Globe doe : wherein it differeth from 
the ordinary Charr, For that there the degrees of the Meridian, 
and the degrees of all Circles of Latirude are equa ] : And heere, 
though che degrees, of all Circles of Latitude are equall, yer are 
the degrees of the Meririan vnequall, being 1nlarged from the E. 
quinoctiall rowards cither Pole to recatne rhe ſame proparti- 
on as they doein the Globe it ſelfe + For as two degrees of the 
Paralell of 60-is bar one degr. of the EquinoQtall or of any great 
Circle vpon th2 Globe + So heere, two degrees of the Equi- 
noRial{orof any great Circle of Latitude, is but equall to one de- 
erce of the Meridian bertwixt the Paralels 59: {- and 66 £. and fo 
forth of the reſt. 

| Alto their agreement may be thus farther manifeſted: 
Swurb proprrtion as one Circle hath 19 another ;  [ueh propertion 
bane their Degrees, Semidiamnters, and Sines, of FR SI$ ome to 
.And therefore the proportion betwixt the Meridian and a Pa- 
raleil , or betrwixt a degree ofthe Mcridian, and a degree of that 
Paralcil. is as betrwixt their Sempdiamerers;**” 12175 


$o that if the Semidiameter of the Meridian be taken for che 
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the fins of the Complement of that Paralels difianee from the EF. 
quinoRiall, in the like knowne parts as the Radius was of. 
And therelore, 

As the Radins, to the fine of the Complement of the latitude, or ef 
that Par lels diſtance from the Equinottiall :Ss ts the Semidiameter 
of the Mrridiin, intnowne parts, to the Semidiameter of that Pas 
ralcll in ti ve bnowns paris. 

Oc by chaneing of the midd'e rearme 2 
As the Rams tothe Semidiameter of be Meridian : Ss # the 


ſine of the .*omplement of the Latitu4er, to the Semidiamat ir of that 


Paralel. 

N -w enery parale'l in this projection, being equall to the Equi-. 
nuctiall and confequently the degrees of enery paralel] becing 
allo equall to the degrees of the Equinoctiall; rhe Meridian, and 
the degrees thereof, mull of nec:ſlitie be 1nlarged,, and increaſe 
from the Equine@tiall towards either Pole; to retaine the ſame 
5g that is betwixt the Meridian, and the paralels of the 

lobe, 

For ifthe fin* of the Complement (or the Semidiameter of any 
paralell ) whic' 1s alwayes lefle then the Radcvs or Semidiamee * 
cer ofthe Me: idian, be made cquall to the Radius or that Semidi- 
ameter ; Then that Radios oc Semigtamrer of the Paralcll, ſhall 
have ſuch proportion to the [ecanc of rhat paralels diſfance from 
the Equino&tiall, as che (ine of the Complement ſhou'd haue had 
toche Radius ;, becauſe 

The Radins is a meane proportionall Namber betwixt the 
fine of the Compl:ment of any Arch, andthe Secant of char 
Arch. 

And therefore as the ſine of che Complement,is tothe Radivs : 
$0 is the Radinsto the Secant of the arch ginev. And contrarily,. 

As for Example. 

Tf I would know the proportion betwixr.the Meridian, and 
the Paralell! of 50. deg. or berwixt a degree of the Meridian, and | 
a degree of that paralell in minutes or miles ; 4 ſay according to 
the proportion of the Globe. ® -- | RET 

As 1-coo. the Radivs to, £4 17: the fire of 46. deg. (bang 
the Complemen: of 50, deg- the-paralell given. |) Sois 60; mi 
mich or miles, anletiog to 8 degree of the Meridianzto 3335s" 
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minnees or miles, anſwering to adegree in the paralell of 50.dege. 
Or, if 1had ſaid, according to Mr. Wrights projeRtion; 
'  A8 15557, (being the ſecant ofthe Latirude (15to 10600. fo is 
60, deg. to 38 m.,2!*.ic had been all one with the former worke; 
The reaſon heereof is, that if you bene three Numbers in 
continuall proportion, that is, as the firſt to the ſecond ; So is that 
ſecond to the third ; you may by having ary two of them ( tothe 
ſecond be ove) anda third Number given, find a fourth Number, 
in ſuch proportien co the third as the ſecond was to the firlt, Ag 
for exataple : Ler 4. 6, and g.be three nurnbers in continual! pro- 
portion, and 12. be another Number giuene Then you may lay as 
4-t06, ſolsr2.to 18. Oc : 

As 6.to9.(ois 12. to 18. becauſe 6. 15a meane proporiorall 
Number betwixt 4. and 9. 

Inlike manner. It 1 amto ſay, as the fine of the Comp/lement 
to the Radivs ; 1 may ſay, as the Radins to the ſecant of the Arch 
given, and whatfoeucr nurnber ſhall bee ginen for the third, the 
anſwer will be ſtill one and the ſame. ; 

Bur of the propertion that is he'd in the inlarging of the degrees 
of the Meridian trom the Equine tiall rowards either Pole, Mr: 
Wrigbs himieclfe hath demonfirated the ſame 1n the errors of Na« 
vigation by the Tables of Latitude, which he hath ca!cu'ated by 
the continuall addition of the Secants : where you may more am- 
ply ſatisfie your (elfe crouching that argument, 


Now folleoweth the Onefions themſelmes to be p:rformgd 
Arnhmetically : v1&e | 


x By the Latitudes and Longitudes of two places ginen to | 
finde the Rumbe or poiar of the Compaſſe ot beating : and their | 
Rumbe diſtance. 
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given ; £0 finde the orher latitude, and their difference of longi= 
tnde, and conſequently the 01her longitnde. 

For the betcer and more ealie underflanding the reſolution of 
theſe or the like queſtions, It is firſt neeeflary ro know, of two 
places given, whether lyeth more Southerly, or Northecly, Ea- 
ſterly, or Weſterly. 

All laticude on the rerreſtig!l Globe is accompred from the E- 
ninoiall rtowards either Po le,being pumbred in the Meridian 

m 1. to go.deg.and taketh the denomination according to the 
pole, rewards which it 18 nambred; that is, cither Northwards 
er Sontkwards. And therefore if both places lye on the North. 
fide of rhe EquinoRiiall, the leflec latitude lyerh more Sontherly, 
and the orearer latitude lyeth more Northerly, the-difference of 
atitude being the remainder of thoſe two-numbers when the le(- 
fer latirnde is raken out ofthe greater. - 110 Tt 

And contrartily, if beth places lye.on the South fide of che 
EquinoRiall, the ereater latitude lyeth more Southerly , andche 
fer bes Northerly:; 'thie differcuce of latitude being; found as: 
before: ded $0 F-4. 03D 9103454 9 

If one place lye nnder the EquinoQtiall, and the other withoge 
It, that withourthe EquinoGiall lyeth- mbre Nertherly! or Sou- 
therly according to the denomination of the laticude of char place 
che difference of latirude being the latnude:givene:.! 7» 

And laſtly, if one plagelye'on.the Norch/and the:other on the, 
Senth ſide of the EquineRial}z tha on the South (ide lieth more 
Southerly ; And hat ion the North |fide more Nartherly 2 the 
differcneoof. latitude, bejvg jhe'ſumme of-borh, laticades added 
cogether. ay 

Againe, all Longicnde on the cerreffriall Globe, is accompred 
from ſome fixed Meridian into the Eafi, being numbred in the 
EquinoRiall or ſqme'Cixcle paralell unto ir, from 1. to 360. de- 
grecs. And therefore of tive places given, differing in Lonugi- 
gre longitude lytth more Eafterly, and the lefler 
= Hs hap Weſterly ; except ( accompting from the 


longirude ) they are 


e, the 
mo 


then 1%0, degrees 
\Pafterly and the 


| | F | 7, FEM Sankh Ve 
5 Bythe Rombe, the diſtance and one latitade and longiude © 
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| Jangit ge bein; the tatw@ioder -when the 'e\er'narber 1staken 

cinof the'sr 4 : but ifchat renaginder execed 180."deg. then 

that exeefle raken trom-260, deg. kayeih the difference of. lon», 
icude, Þ #73 %2 

F Hereby it appeareth that the/limirs or bounds. of /Notth ang, 

South art'the Poles themſelves - burof Eat, and Well theregrg 

no limits, | | 
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Pro: 3. To fond how man) miles altereth x degree p f the Aeris. 
diaw ; or ſervith to raiſe or deproſſe the Pole axe degrey 
pom 4uy Rewwbe ar point of the Compaſſe given... _. 


4% The ſeamen of the Meridian, and the ſegment af any Rumba 
| inelnded betwixtany two Paralels of like dafflance, are in ene 
_ andrke ſame proportion one to another in, all Laticudes, | Aug 
therefore by the firſt Axiom of the third of Putiſe,, As the Radins 
i$to the (eganc of the angle, included berwixt the Meridianand 
the Rumbe given'- So is the milesor mingres anſwering 10.2 de . 
eree of che Freridian berwixt any two paralels ; to themiles or 
minures alrerivg's degres of Lacitude(or railing or;depr. © 
the Pole one degres) wpan the Rumbe or point of the Compaiiy 
given, 15 1 #7! Rogiun? | "ih 
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Orelſe I might lay. As che ne ofthe angls diffcrivg from thi j 
Paralell is r> rhe Radius 1 So is the miles or minutes ofong de- y 
gree of the Meridian: te the miles or minures chat I am to 1aile b 
wpon char point, coaleerode degree of the laticudes | - | ti 
_- Oo et ne = Oe; ooiliipe 50110 20 op FF Y 

I demand how many Miles Viha!l ile 46 alter priedegres | * 
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ge triangle ABC. Lex R.C,repreſen: 
Rte ABC era ginew 
ag,. eiracs-Baſk ap W, Welk; whate 
from .thaParelallok Fe en Nees rathe | 
or Sourhwards, that 13 A B C.is an angle of 6-points «he com- 
pads; or 67 dg gams frommhe Meridiga and B AC, izan aps'e 
of two, points; 08 24»d885-304M fromthe ParalelLaccompting or 
euery point of the Compaſſe, r 1.deg.1 5-min. And laſt'y, let the 
angle A CB, bean angle of 90. deg. or a right angle - becauſe 
the Meridian and the Paralell'cut one another ar right angles, 
AB; repreſenting the-Paralell,ot Baſt and VV cR line and let. AC, 
be the line.{ 44 Then I. fay. 

At C B, Radius 19999. te B A; 2613t. the Secant.of the 
angle ABC,67-4.30. m. Sois C B, bo. Hilts or ont degree of the 
Aeridian,; to B 24; _156.3<< . miles that I ſhall [Als v pou that 
peink of the ag hep ro tleev a one Sa ree of, AMitude t Or,.. .. 

AB. C; neo f the ang eB. "22d, 7. to 10000. 
the, Radius b-7 $6 %- 's Ce Coane : fs 4, r56- 8 {f. miles *AsS 
beforte. . 

And this Rale , is gencrally held; aſwell aponzhe: 
Chart, as onthe Globe » ora Mdpmade aftetM. $4ights pro- - 
jeMon, Whenein pon are to-note; that if the. courſe bo Norrherly, 
you ſhall raiſe or Elevare the Pole: And contrariwiſeifrhe courſe 
be nyo Babes eſſe thePole, imche North Lati- 

tade- Barif-yoube co thes ward ofthe: EquinoRAalh, : os 
' your evutſe Somherly, you' alt raile! Pole: and deptefſe- 
it ge =D: courſeisNorcherly. 


Peer 1. fide the ance betwhr1 ma plaras ping vx Patt, 
chat Caftand We ene from averher:rhe du 
Lone ing pee: | man 
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Muokiply y their diffcrence in Longitude by 60, alles, anſwerios 1 
to a degree of the EquinoRiiall : And then either, : tle 
' Artha Radius to the Sme of the Complement of the Latitade gines 
So # the differmce of longitnde mwultiplyed by 60. te the diflance re- 

wired. Or, | 

As the Secant of the Latitude to the Radius-So ws the difference of 
Lougitnda mmnltiplyed by 60.te the diſtance in miles,as before, 
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Example. 


Let the Southermoſt parr of the Iſland of S. Afaries,one of the 
Azores : and Cape S. Vincent, both lying in the latitude of 37 d; 
be two places whoſe diflance is required. And admirtheir lopgi- 
tudes to be as followeth. 

S. Maries” Hand Longitude — 35. 4g.10.”. 
Cape S. Vincent Longitude i -——_— 7 10, Which 
Subiralted, The Remainder is —— 344 —— Which 
Againe ſubtrated from 360 deg, refleth — 16 For 
their differenee of longitade + which mulciplyed by 47+ - r3Lts 
Miles, being che Miles anſwering to/3. degree in the Paralc!l, 
of 37 degrees, as is before taught, produceth 766. 15577. Miles, 
for their Paralel) diflance : Or, 

As the Radine toooos to 7986, the fine of the Complement of 
37, deg the Latitude-giuen ©: ſo is 960: the difference of oy, wa 
wsltiplyed by 60:to 266,y; 17. + Wiles the d:flance required © Or, 

As 12521. the Secant of 37, degs being the Latitude ginents 
Io000, the Radirgs : So is 960. the Snes of pe, 22" mw#/tiplyed 
by 60. To 766, *;1:*. miles, the diffance 4: before. All which 
workes 'doe- agree whereas:inrhe ordinary Charc, their diflance 
will be-{oandto be:g60:miles,: which is more'rhen the truth, by 
almoſt 194. miles, avd would haue differed muck morc, ifche 
ewo places giuen had beene further diflant from the Equinoctiall 
line, Burt if ic bee derwanded, rhetce of - es places Je aces 
Eiſtetly ; by the tiles sfrclais, CapeS; Vineentis found ye 

mdr6 Eallerly chew $. Maties 10and;by {0 manch as cheir difference 
of Jongirude is. | N19 20 1 h9figng? 2Þ054 


Pro 
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3 ©... Letihe Lizardin Cornwall \apd an Ifand lying/in the mouth 
Of Lamleys Inlet , in fret#n; Davies,” bee the two Places givca, 

and lex their Conrſe and Diſtance bee required : Admic the Lggi- 
ende and Longitude ofthoſe two places, to be as followeth. 


a. The Lizard, Latitude Narth, 5 Gor IO. th Long. 17% 


»” 


Their differerice if Latitude — 12 deg; 59M» differ. Lon 68 
Which is 770 min. for the difterence of Latitude, and their Life. 
renee of Longitude is 4ofo min. both their differences of-Larirude 
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ordinary Chart, according to whieh'we wilkfirlt worke.. ,  ,_ - 
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* Aecording to the ordinary Charr. -. 7 c LOTT 
zled Triangle ABC; ietB x eſent: Lumloyes 
ne fin 
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Lnw/ey: Iplert, Latitnde North, 63 deg- ao m. Longue, 309 dege 


rude, being multiplyed by 6s min. as isnſpall upon the . 
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» +41 BC,q70-mis. the difference of 

the difference of Longiude, So. i: the. Radius 1 200 Fo 52987, the 
Tangent ef 79.deg, 1/9. min.for the acute angle ABE. Whoſe Come 
plement 1$ I0-deg-'4 1-min.For the other acute augleB AC, 

' Whereby | conclude the bearing of Lumley, Inler from the Lizard 
to be 10 log; 41. 1. fromthe | et N wards, that is almoſt 

W.by North. Aud the bearing off the Lizard' from Lamb); Ijer 

ro be 99 deg.1g min-from che South Eaftwards.tharis, E, by S. and 

34+ to the Ealtward. : 

Now for their Diflauee, you may find icby the ſquare Root, by 
extraQtivg the ſquare Roote-out of the ſurame of the two fquares 
of the ſides given; of clic by the ſecond Axiome of the g.. of Preofe 
exr : Thus, 

As B C. 1354, the fine of the augle B A C,10, deg. 41, win.” ta 
"'B A, the Radins, To000. Sr irthe fide BC, 770 miles to the fide 


B 4.41 52.3377 miles for the 'Diffance required, Or by the ſecond 


briefe Rule ofthe 5. Booke- bh 

A1BC, the Radins, 10000, to B A 53943, the Secant of the 
Complement , to wit, of 79 deg 19. mw. Soir the fdeB C, 770. win, 
tothe fdeB A 4153 22%, .miles, for the diflanee as before. . Which 
is more by an unice, then will eeme ont by rhe worke of the quace 
Roox , the exronr whereof groweth by working with a Tabls of ſo 
fmall a Radier, as 10900, yer it 15 ſufficient neere enough to the 
truth, forthe Mariners uſe. - 


According to the Globe, 


When B C is given 770.-min,for the difference of Latitude up- 
on the Meridian, and' C 4, 68. deg; or 4o$e. m. for the difference 
Bf Eoneitude'in the middle Paralell berwixt thoſe two phees ; the 
fame lin&C A,;-muft be fora- ſhortened in ſue proportion as the 


—_ . . 


Rains is to; the fine.of the Complement ofthe middle parallel, 


> the ſin# of. 6 7a t ofthe middle Paralel!, in 
ce, Byt Ow Thy mY 


"rp elk bay, to 4540-the (ive of the Complerneae 

of 63. deg. to wit. Ls $6.5-4689.-19:x352 - the is. p00 
+ , "Tweringcorhe difference of Longicude inche paralell of 63- degr- 
» , Smine. Ifay 2 re 
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of Latitude to C A; qoo.mis; 
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dw 4 ih a my ww 
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of 50. deg- I0. M. £0 It,. Jo ( «FO, mint. $0 is 4090. te | ». F '» 
difference of Longitnde in che Paralelt | 


+ Sothat thebearing offthe Lizard from L 
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the miles anſyering £0 the di 
of gs $i das | 
railes ering to the difference of Mi 
Longitade inthe paralell of 63. deg, — $35 ukt: 
adin the Paralell of —50.deg, r0.m.is 261 3. Miles. 


———E——_ _——_ 


, The ſamme wheneof is—— 4465. | 
| x thereof ig— 2232. T.for the line 
CD, repreſenting now the difference of Longitnde in the Trian- 
gle BCD. Orto findtheline CD, more briefly az one worke. 
The ſane of the complement of 63. deg. to wit, ef 27. d, is &406 
Thetotal] — 10946 
- 3, Whetedl is — 5473 


- 


Then! ſay; As 10000! the Radinr, to 5473 .taken heers for 


the fine of the Complement of the middle Paral ell z So 18 4690, 

to 2222.for the line C D,as before. ih | 
Now in the right angled triangle BCD, I havethe two fides 

given, comprehending the right avgle,to wit, the fide B C,770.m, 

andehefide © D, 22.33» Wherefore I ſay : AsB C,-10co CD 

2332-10 is Þ C,the Radins tr 0000-to C D, 18987. the Tasgevt of 

70.deg. 53. m. for the acute angle C Z D, whoſe Complement is 

19 deg. 3,min.for the other acute angle B D C. - 


Yer ® may worke (by componnding the Proportions)"wiote | 


briefly. For whereas I ſaid before, 
As 10660-to 5473: Se is 4080- to another Nomber : aid AS 


770.00 the other Number:So is 10000.tothe Number ſoughe Fox 7 
I may by omitting the ryvo Radij lay, 


A8970,t0 5473. Sois gofo. to 28999.the Tangent of 79.4ag © | 


#elezeTnler; ishere- __ 
the Sourk Eefiwargs + whieh - 


53.min.fox che acute angle CID, as beſoce, 


by foundes be 79.deg-53.minfrom 
dividing by z x.deg.1 5. mis; is 6: nts 
a pt a mtr ena 


k 


»* o ' . " 
by * * - fl 4 
d; _— . = = - 


<> + 


th 
l ie” 


#7 


om the Lizards Wel a byN ; ang $$ 37 tlio! ron comarts 
the Northe. - no £7.41 
Now having the three Wi. fog Wh evo R des Syn, 
_ ht angle 1n the Triangle B C D; to wir, BC, 750. mites. 
| OD 2232- miles, I-may find che third fide BD. as as 
mts according to. the plaine Chart, in-t1e former part of this 
Propoſition : viz. eyther by the extraQiig the {quate Reore'our 
of the- fumme of the ſquares of the ro (ides;”'or by the ſeeond 
briefe Rule, of the tifth Bookeof Pitiſens. For, 

| Ms 10000. the Radins, to 30664. the Secavt of the angle CBD 
70:Adeg. 58 min, So is the fide B C, 779 wiles, to this fde BD, 
$30le, I's , for the diff ance ſonght for. Wd ut 

yy - Qr ele, 

| 3 BC, 3261. the Sine of 19 deg. 2. min, 145to B D, the Radins, 
I 0000. Ss is thi fdr"BC, 970. miles, te the fide 3 D, 2361. 
wiles , for (2s diſtance As before. : » 


Tn. 
£ ow? 


According 2d tb; rhe s e4 Chirt. 


Bar ſuppoſe G A, the liferenc of Longitade to bee 458d. 
miles of the EquingRtiall; or of any Paralell equalilynto1t, as all 
the parglels. afe Fovall rHeregmo in 2 -Chare after (Mr. Prights 
Progefinn' »then-cann & the ine C B; repreſent the true difference 
of Laticude, by muſt bet inlareed.according to the. proportion 
thagig,betwixc the Equino&iall, and the middle parale]] betwixt 
the T atittdes | oven, Which aſhough it bee -not-precilely ctruc 
Fc, ro An : foro the Sines, Tangents; apd Secants, doe 

roportion, yer it is ſyfhicient neere enough. for 


Rey fer by.ea vg uſe; att lath'as have not: Mr.” VF REY Baoke, £6" 
take this way. . i, 


"edt # ba orfermed- 57 01,GOP12 + 
ants of "bork he Foe: given and 534 , 


F ; R h iS Kona View @y ire; TRY on "od | Ro 
ding. it vale rh is Kore taken: for the Gaakies 

Of.” $648 the: differenceof Larirude in equall- 
, ts another nucnber in Truth _ hich ſhewech 
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%t 5 b Ls Sn $i 52S 
16 foods Fax Sk, dy ibs 2 Ws 
The Secantef 50—- 10 min.is, ——-. LLLALS 
-Mbicw added together, maketh —- ——: 3755 
x + whereof 1 13 * | 
S6tane ofthe middle Paralell. - a 
Then fay ; A*the Radius 10000, tor 881g. Se i 772. the F 
ference of Latitude, when C D ® takes or the differewoe of Lo 
inde * So have I'anocher Triangle A E py wivch is equi Th 
the Triavgle ABC; and therefore their ſides : are proporri by 
the 46 of Ve ficl books of Pi sſc#:., And by this way to findtheir 
bearing anddiftance. I ſay, 
A1 the fide 4 C, 4080.9, to the fide CE, 1449. $6 is the Ratiu: 
10699-49355 r..the Tangent of 19 deg, 33min. for che acute. 
gle B XC, whofe Complement is 79 deg-27 min, far the « IX 
eureatiple CE A. HS 
And fer their diſtance ic is found as is before ſet done oe 
2301+ riles. RS: 


Yettheir bearing and diflance, may be found more 
by any of the former workes, dy the helpe of the T 
rudes, Sadie by Mr. Wright as afore (aid, after this mi 

Take the. difterenee of me Meridionall parts anſwei 
Latirudes: given, forthe fide C E, and for the other fi * A C4 
che difference of Longitnde in miles, and multiply that. 
Then ſay, as C E, the on dlarence of. Latitude in need patrs I; 

C A, the difference of Lengitnde in miles, mowiph 10. 5s Sy 
Radivs to the "9 py = AE C, _ 


The Mcridional! yin A A IT = hn Sk 49 ; 
—_— 5 deg. 1 To Wis 3. 
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bp We ohoeeune nurruy E. oh Conch r6 0h 
85 before ravghe. 
' ACE, the Radius 10006. to E A, the Seaart of 70. dag- 53- 
to wit, 20535. So19 CE, 770. the differenee of the Latitude 
Robe, A, 2351 i294. miles, for the true diflance upon that 


"New bet as compare theſs works together, and ſee their diff.renee, 

raking the left work for the trath , balk it is fore by 
T ablii talcnlated' to every Minute #f the Meridian where. 
*, a the former workss are wrought wit haut. the help of thoſe 


Arg: T abler. | 
By the ordinary Chart, the- bearing off the Lizard: from Lum- 
lejr inlet. is 99. d. 19. min: fr6:nthe S. Eaft». the diflanies 41 5 3- 
thaerue bearing 70. 53.m- from the S.Eafiw : erue diflanee 2351, 


— _—— 


Si much gs. 26. to the-Eaflw . difiance ro0.mNeh 1802. 
( miles. 
/ worki by the! fine of the Complement of that - middle 
'F s. the earing of the Lizard | from Lumleyes Ialec is | 
2 70. deg, 52.m. from the S. Eaftw, the diftanee2 36 1 | 
the true bearing 50. 5;- fromrhe S. Exflw> thedillanee 235 1 
* di : {1 toL much. — o5- to theEaft : diflance ico much vol | 
| (mules. | 
WE >- © By warkir ty the Secant ofthe mnid4le Paralell; :the beazing 
>. ef che [. zard from Luwmle\r1nler, 1525 foJoweth :> 
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4. 
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=> e———— 76. Q, 27, m. from ne S. Eaftw : the ain ance 2201 
Aa 79. $3. tom the S* E:flyw-; the true diflance 235t 


e — - a6, coo little to the Eaftw thedift; roo - thee5o 
mites; 
lacey ir appearety, that-aby of the former workes is 
ps yoann rm ule, ovely rhe-plaine 
rot faxthat ic diffeceth tromirhe crath iv che 
then 5. of a paint of the Compalſe, And inthe di; 

nee wee onogatog wo mul 103. miles. 
5 2A by - 5% 0 


A "7 $737 Kr? 
>. waz > 


og Li 4 þo ' * #,% 
o k o "> « bo » 4 *. 
4 ; 


== Xa cs A . . 


"Wh } | = 4 ” 
- . : 
- 


. i 
-” « 


© "HER 


: hes vg os via R- 5 A is 
br 6 of then. Qither no: "4 | 
" Sp e: To findtheit beavi I 
Jae thereby the buds of yr fog br frendplae, 
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Let Lumley: Inlet and the Lizard as afore betheewo vlckag 
ven;. And let the Latitude and Longicude of Lawleys Tnjer 
given for the one place, 1 and the larir 
Place, together with their true diſtance 2351 

Lumley: Inler Latit ude 63 degrees. a Longi aA 309 
the latitude ofthe Lizard $99. tom.North ongradeaen 
ro the Baſtward is, 2351-miles, 


miſe of the Lizard force ths 


ace 


D 


According to the ordivary Chart; ks 


In the Triangle A E C,-lerthe fide E C, be given n 770! 
the difference of latitude in-the ordinary Charc lec 
E A, 23 53 mile$ inthe ſame Triangle bee given for the dif 
And let the acure angles AE C.andC AE, together with 
(7 A, be demanded. I ſay, 
As C E-770miles, to E A, 2351 miles. So is CE; && 

1 co0e- 10 E A 305 32. the Sreant' of 278 deg. 53min. be neue. 

acgle A. .C, Apo'5 - T0 [oj 
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NONas; Longiede, irony befondei 

roar. t £ 

SnbrraQt che Square of 570 out of the Sqmare of 2351, the 

PES-on Root of the Remainder i; the difference of Longitude in 

miles, which tlivided by 60 ſhewerh the ſarwe in degrees: 
Al for ROE 00 

The (quare of 2351. E A,is $527201- from whenee \ | 

The ſquare of 7576. E C, _ $92g00- fi ſubrracted* 


"The remainder is the ſquare ef CA, 4924301. 1. whcoſe ſquare 
Rooris 2 221 mijes, ſor the fide C A. Which divided by 6o, giverh 
37 dey. 61 min. for the difference of Longitude ; S'>that it Tadde , 

1 min. to 30g deg. the Longitude « of Laes/cy: Inlet, 1 ſhall 
ave 246 deg. 1 min. for the Longi: ude of the Lizard. 

Oc,ifi ſay; Ar EC the Rading 100909, ts C A :8851,. the Tax 
gent of the angle AEC, 70 deg. 5; min. Soithe jide-EC, 770 
'N wile, tothe ;C A 2221z. It producerh the difference of Lbngi- 
+ wnde in miles, as before - Which divided by 69. ſh-weth the ſarne 
 iIndegrees,cobe = inns to the Eaſlward, becauſe the diflance + 

was a» that way. 
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According TY | 


= [Ipthe Triangle BCD. ler the fideB C, .veginen 77 
ao tagSloney of Laticade according rotheG And * 
agq: miles mt x7 Triangle bc eh for the d\Ranee : 


Ee 2 C, 790 miles, waD 2351 aniles > WET ab 
Tae hown: Te Its. 0332: 199 | of 790g $3 vw. 


ws & Do iow 


Ny | Miles aker the ſame way ; | 
| l : | - b M Ln SG Lb; I&$ & 

an ahanecage 64g eo So is the ſide BC 776 miles, cothe 
| fide CD; 2232. miles, for their difference of Lo i 


But becauſe theſe miles or minutes ave anſwerable to ſo many 
minutes of the middle paralell! berwixt rhe Latirndes given, in 
ſach proportion as is betwixt the Semidiameter of the middle - 
| and, the EquineCtiall : Therefore firft , having foung © 
y the 3. Pvo, the ſine of the complement vfthe middte paralel - 
tO be 5473- | | * WG L913 

I fay, Ars 5473+ to the Ridins togoo. So it 2121. avfulited : 
of the middle Paralell to 4058. winuter of the EquineBialh, 
which diwided dy 60. giveth 67. degrees 38. min. for theie-diffe- 
rence of. Longirade « which 67 dcg. 38 min. addedto 3og deg. 
the Lopg'tude gives, ahe evrall is. 376 dog, 33. min. from whenge / 
364 deg. ber:ken away, the Remainder is 16 deg. 38 min. for the 
Longaiude of ite Lizard. | wt 

* Thovne Sea-l hart. 
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bes re Be ©, CRE Comiget by by 106. ices 
238 zo. F » i, So1 
SS 14153» the ones of Gon Meridio ER 170 goto. the 6 
ora I ol minutes or miles of ern als, 
F gd s, giveth 58 deg forte fern 
x gente, thereby COLORED os Lizard is found we EY 19 
| ' Thas you may perceive that in this queſtion ſuppoſing the Lea- 
ticudes and diftance to be true ; there is : 6 dibacnd in finding 
Rake or ns is any of theſe rhree operations , cicher by 
; - punt oa Globe, or Map, The onely difference is in 
the Longitade. For 
The trac difference in Lovgitude by the 


tables of Latirude, is, . $ 68. deg. 
By the - AS Chart, the difference of Longitade is 27 . deg. 


hich is ceo lictle by 
By che fine of the Comp! : ofthe middle Paralell if 7: 38: mM. 

: which is too liccle by 00: 2% 
SF By he Secant ofche middle parale!lthe diff, in TO 69. 39% 
Þ : which js to mack by — _ Ol, 39- 


2 Pro: 5 The Latitades of two plarer being ow with the Lougi- 
> i Pads of one of thew and their beating ; to finds rhiir <&- 
' Raxce, difference of Longitude , aud EoCer the Loo- 
£1064 ef thy ſecond plave. 


_LeaetheLizardacd Lewlejes [nletbe the trvo places given! , 68 
| before: And let che Laticude and che Longitude the Lizard, And 
_ theLxitudedf ; er Tmlcr , together with heir — gi 
ven rAndiertheir © ee. be cc quired. 2 f1 

Suwleyer Inlct "Laticude North 64:4.; 
The Lizard, Laticade Nerth — 56: - term L 
| aring of, Talc ron the Linnd, 19. 
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 * Ta che Triangle AEC, let the fide E © be given 956 mailes foe 
In che Triang! z jet. x given 97e Mm 


the differcnee of Latiende , rogerher with theaents ron | 
les. 43 min. and AC, rg deg. 7 min. And le thelides } 
70 eg. ſought for: Firſt, es , | nd 


As EC, 10006: the Radirs, to E A, 30535. the Sreant of the 
angle C BM. So 5:1he Sr E ©, 770, win, tothe fde BE A, 451” 
ales for the diflance required, Which being had, their difference 
in Lengirnde is found bythe 4 Pro: to bee g; : og. 1 min. which 
for that the bearing is Weſlyvard, is to be taken from the Longi- 
mde given. viz. 19 deg. Now I cannot take 37 deg 1- mis from 
17 deg. And therefore ] take it from 360, deg and x 7. deg. that 
is 377+ deg. the Remainder is 339. deg.. 59, min, for the Lopgi- 
tude of L»w/c: Inlet, being the thing required» PF 


Atecording tothe Glebe, 


Io the Triangle B:C D. Let.BC, repreſentaceording to the - 
Glode. diftcrer ce:in Lati:ude 770. win. and ter the acute angle 
CB D. 7e. deg. 53 min; and the acute angle BDC, 19. deg* 
7. min. be al(e. ginen for their beating. Andler the diftanee, &c+ 
be demanded : Firſt. I ſay; WAS 

Ar the R:diar B C, 16000. 10D B, 305 35. the Serant of the 
angle C D B, 90. deg. 53 min. Seirthe ae BC, 7 7emin.: tothe 
fSde BD 2351. moles, for the Diff ance Fequired. \neafierwards 
far the difference in Lorgitade, It is found by the 4. Pro : to. bee 
63.deg. 38 min. which tvbrrated from 360 deg- and 17. &y 
that is from 377 deg. the remainder is 30g deg. a2 wins for i 
Lovgicude of Lumley: Inlee. - | tf © 5 CTa 
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ITED 
C ' ; On” W ! 's 
is 309 deg. forthe eras L8ticude 


x iffer 77 ot cheſe il inthe dierence of lof- 
grade, as is ſex down lathe laſt Pre. afore-going. = 


| Pros ; 6.7 he Hoey of two places bring given together with their 
| bearing , and on þ vitude, to find the other latitude and. 
ther Rift en ee, 


Mecordin i ts the ordinary Chart. 


"Let the Lizard and Zamleyes Inter be therwo placer given as be. 
fore: Andler Ainthe Triangle 4 E C. be piren for the lon- 
gicnde, and the Laticude of rhe Lizard, viz + Longitude 17 deg. 
-and latitude 50. deg. to. m. North - "Andi the ſame Triangle 


BP lac Þ repreſcue the ſongicude of Loumlezes Inlet 309. deg. whoſe 


” - Jadirude is ſought for : And let the bearing of Zewleyes Inler 
Wo Tie: the Lizard begiven 19. deg. 7. min, from rhe Well North- 
- - that is wick. 53 min; from the North Weſlwards; 


2 ' . _ ewo acuteanvgles E AC. 19 deg. 17. Min. 
k hedge 7o- 


d min. Then baye I given-.che Triangle AEC 
"ſufficient reanmes he reſolution thereof. vizz-the difference of 

6 63. _ , prog repreſented by Fellow mo C.and 
-aagles ,w reſolye that Triangle as followeth. Firft, 

I * dt to the ardivary Chart, I lay - : 

- — As KC -the Radſus 19000, to CE 3466: the Tangent of 
” | 19. deg-7-m- Sois A C, 4080. miles ro CE. 1414-wiles for the 
difference of the laticude, which divided by 6o. giveth 23-4. 34- m: 

- Mow becauſe the evnrie was given to the Northwards, Iadde 
| Ak 34 ain. the difference of laticude found to 50. dey x6. 

iagiren, en, the RE rape dia 18.7 3- a 44 9-6s [etna of 
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 Andbftauſe it is difficulr in 


d bf fl this propoſition to find che di p ' 8 
of Latirude and diflance bythe bearing,” and: difference of: Long- | 
tride, betauſe onely one Latitude 15 given, whereby Þ can neither 4 
cake rhe fine of the Complement orSecant of thermiddle paralell as 
was done in the former Propofitions, I will therefore onely,in this, 
! ſhew the tte working of it by the helpe'of the Tables of Fob 
thus; | Fad | RY $1128 
Firſt, find the gumber inthe Tables of Latitude anſwering to the br 
Latitade given : And then ſay, As the Radius rothe Tangent of x 
the angle different from the Paralell : So1s the difterence of Lon-+ 
oJtude mnltiplyed by 16. to another prmber, which- added tothe - 
nomber anſ\vering tothe Lattude of the place gtyen (1(he places | 
Latitude fought for be more Norrherly) giverh you the number an. 
(wering in thoſe Tables, to the Latitude of the ſecond place. : ; Or 
that number found, ſubcrafted (rom. tke number anfvering/te the! : 
Latitude of the place given, ifcthe Laticagedemangedbe Seuthberly, 
leavert.the nuryber anfyveringin the ſanic Tables toche Latitude of 
the ſecordplace. : SOLID TIMRTT TINS): oO 
Alt then torP 98360 ICT TS. 
As AC the Radios 100cs, toC E 3466, the Tangent of ry degs.* 
» min. Sois AC 46860: the differerce of Lopgirnde innlinaces 3 
multiplied by 10- to CE 1.4141. which fos that rhe bearings giv4 © = 
ven Nocthward, I adde to 34981: thennntberaiiſweiing in rhie Ta<2 © © 
bles of Latitude to 50 d.1o m.the Latitnde given,the ftirtvis 4904% 
and that number 1'ſecke in rhe Tables of Larnude , where binge: 
ro anſwer to 67 degrees of Latifrude-: Then I fay, the Latitnde'of” 
Lamleyes In'etis 63 deg. North, which was required. - | + ba 
The Diſtance is alſo tonnd, having borh Tarhnde# atri#Lopgi. | 
eudes,by the third cr fifth Pro : to be 235 1 miles. © 0 203207 
The difference of the ordinary Chart in this P-s r from the 
trith, is in the Lacitude of the ſecond ptice, andthe diance. © ©» 
For by the wilinary Chart, - 0 be OO 
TheLatit.of Lawley: Inlet is 73 deg. 44 1M the diftance 4319 mitt.) 
The trace Latitude is —— $3. ———— true diflanee 2251. 
The diFerence is too much Lair. Tod. 44: 1ndiffa 16e's 966 mules, 
which is produced in the ordie ry Chae orethew the truth. 17 
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” Proc! The Lubittde and Lengitnds of ane place being g90s, rage: 
I I, ther with the Rumbe and [FACE fo find the int, = 


Lengitnas of the ſecond place. | 
Let E, inthe Triangle AE C, repreſent Lumley: Tnlet, whoſe 1 


Latitude is given 63 deg. North, and Longitude 36g deg. 

And let A repreſent the Lizard, whoſe Latitude Nos | Longitude 
is required ; lettheangle A E C, be given 70 deg. 53 min. Se the 
bearing ſrom the Sotuh Eall wards, and let the diſtange E A, be gi. 


ven 3354 miles. 


According to the ordinary Chart, 


Firſt, Tfay ro find E C, the difference of Latitude, and thereby 
the Laricude of the ſeeond place. 

As AE 2053 5,the Sceant of the angle AEC, 70 deg. 53 win. 
#8 E C, the Radire 16000. Sow A E,2351 win. the Difaxce gives, 
!#E C, 770 min. the difference of Latitude : Or elfe by bringing the 
_ into the fir ff place, by the fourth brieſe Rule gf the Fitch of 

Hiſen. 

J oy A.E:10000- the Radic: ToE C 32754. the fine of the Cons. 
”- plement, towit, xg dig. 7 min. Sei AE 2351. min. the Diffaxco 
"4 ow #6 E'C, 770 win. the difference of Latitude. Which divided 
6o min. the Quotient is x 2 deg. 50 min. which for that the ba. 
ring is given Southward, I ſubtrat from 6; dey. the Latitude gi- 
ven, Remainder is 5o deg. 10 min, for che Latitude of the 
Lizard. 


. Thenbyche 5. Fro : having the Laricudes and beating given, 
rogether with one Longitude, you ſhall find the Difference of len- 
gizade by che ordinary Chart to bee 37 deg. 1 minute, which be. 
eauſe the bearing is Eaftward, isto bee added to 309. the Longi- 
_ _ Torallis 346 deg. 1 minute, for the Lopgicude of 


| According to the Globe, or true Map, 
| Nowif yen work ing tothe Globe or true Map, for the fin- 
ding of the difference of Larnude, and conſequantly the Latitude al 
t 
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may bet gathered 
EquinoRigl) or Metidi- - 


will ſeituate rhem by Latitude and Longitude, 
more then it ſhould be, and the begrivg more to the Eaft or Weſt 
thep it ought to be, as appeareth in the third Pro : 

Againe, if you will ſcituate then by their acne courſe and diſtance, 
Keeping rhe Latitndes true as you enghr,the difference of longirnde 
will bc lefſe them it ſhould be, as appeareth bythe 4,5, and 7 Pro- 

And laflly, if yoa will ſcicuate hyCburſe and Diflanee, feſpeRting 
theis Longirudes, they the difference of Latirude will be more then 
the crach, as by the fixch Pros': you may peretive. 

All which Ereors are more grofle and apparant, the farthee that 
me rwo: places are diſlant fromthe EquigoRtiall towards either 
.LFOKe.-: | | \ 0h. ” 02294 209 "Gs 

 Audrchns mock {hall ſuffice for the reſojution' bf the former Oute- 
ſions of the Map Arithmetically, which who ſo wel nnderfianderd, 
may thereby be able to petforme ary other Nawticall Owefiow, thar 
isto be reſ#lved upon the Map without the ſame, by Arichmecicall 
calcujatiqn onely, with the helpe of the Table of Lacicudes, and che 
Canenof Triangles, 2 Xt IL TNT 
All which Propoficions or any Other queſtions of right Lines; or - 
right angled Sphzricall Triapgles, may be performed by the Cirex- 
ir Srale without Arithmeticke + The uſe of which Infitament is 
- facije;and ficting forall Praftitioners in the Adarbewaticker. - 
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profitable 


11SV/ 2D 7's 1 96 6; ; W? Compaſſes. 
* 4Y * q! » "8h : | ' 

2 Oc that the finding of the Variation of the Cong 
paſſe-13 of -moil neceſſary uſe-; for the Manners | 
34 "diretionin Sayling ; 1 have heceuncy added two 

* 0: pringpalliBroppſerions, ſor the finding of; thexrue 
Amide oc:Azimuch of the -Sunne,, yhereby | 
che Variation may bee eredibly found our... 


by . ” 
bz 'C %.. 
- Y of 

Fi , = bl 
d 1 "j 
* _- k.- = 
= b , 2 4 
- — = - vs 
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1d; 223m? 205 wet nngh toe dillon s nog ne no! oy "WY 
5 apliznde of rhc Sunne, called aiſfo.the bredch of che Syng 
| NP fe drolange is the Decker ani Minites that'teSun rj. 
Fer 05-ſecrevln frope the true Ealt or Welt poing of the Horizorr and 
Asalwaics'of the ſame denomination that tb@$ tas Deelipation is of, / 
. Pie Azimuth;is the true point of the Compaſſe that the Sunn®© 
{'/®/450n; ar'any! height of che Ajmicanter given ;, whereofthere azc 
2ſeveralt Caſes, as hereafter {ball be (er. downe : Bur fixft for che 
finding of the true Ampluude by the Latitude and Declinatioa 
Nha de $04.21 demand the teas” Avon 
RITES. | (War; Ca © Qs .Cemanda. taC frue Amplii. 
F 29 4 <2750e> Cort by 20 d, S. tude.of the Suns a7 
*F : A the Sir of the Complement of thi Latituady © to the fine of the 
b Declination : Seirthe Radins ; ta the fine of the Amplitade.: Orto 
* nyOid diviſion by the ſecond briefeRale of the-5.-0f Piriſcec.. 
2 As the Radins to the Secant of the Latitude . Soi: the ine of 
\#he Sunyes declination, to the fine of the Awplitnde, And therefore 


4pLhis Pro : $ 
rd ”” 


s_ _ a AK aw 


i. E 
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ih wg efitt Aeteath | IP.9 
iy Te: A, tinataa + greet, being the Complen ent of 56 
Br the Latitude given: To 34252-1he fue, of 20,drgr. 1 TT IIIN De- 
elination given * : So 6s 100000. the Ruding, to 53209. thi fue & #f 22 
dey. 9 r:in. tore Amplitude requi ed, framahe Felt Northwards : 
wh. h dividing by 1 x dep. 15 m1. tne Negrees anſivering to one 
point ct the Cowpaſle, the'© Daeonent 131 YO points Q : qc or. 39 min. 
thitis E NE, and gdeg.: 29 m1", tothe Norhwards "Jor therrue 
point ofthe Compaſe ofthe Sannes rf) 119 Or (ertin; 8, at that time 
according tothe Data. Oe Or, 

2. Ailoooo: the Radu, to I5 5572. the Secant of 50 degrees, 
being the Latituae given, : $4 34 202. the fre of the Snnxes acli. 
nation, 10 5 3209. the ſire of 32 deg. g nin. torthie Amphity: Je demgn- 
ded as before, _ 

But ifthe trae Amplugde were ſought at the Surne ſerting, then 
the 32 deg.9 min. fourd;muſt'be 2ccompted trom the Weſt North 
wards in this Pre : 

And if the Deciination 1n this caſe had beene given Cooctenaads 
then the Amplitude ar the Suns riſing would have beene found 22. 
degr.9 min..from, the Eatt, Southwards : And the Amplirude dt 
the Sunnes ſetting 32 deg. 9 min. from the Welt Southyards; 
And fo tor any other. Ps 

Thus the Ampluvde being found, the YVariatiz of the. Compaſſe 
1s the difference, betwixt that andthe N cedles AAPRRLagR, wich e- 
very Sea-man knowes how to oblerve. 

Note, that the greater the Latxude, the greater is the Awpli rude 3 
For where the Latitnde1s equall tothe Complement of the Decli- 
nation given, both being of one denomination, the Amplitude is 90 
deg. from the Eaſt or Welt; becauſe there the Sunne toucheth as 
it were the Horizon at the loweſt, in the interſeRton of the Hors- 
z0n and Aeridian Ciroles, 

- Bitwhoreche Latitude is more then the C jernenr'o ofthe. De- 
divation iven; both being of ove Aero ICY is both 
North, or both Somtror rhete.gheSunnc amps ds "_ 
Horizon, and ſo in thatreſpeR canpot bee-ſaidseirhier @ tile or fer ;- 


for chat it is there cominuaily D as theDedingion is S-. 
, Ho manga eli Lice | 


To7- 


Tho Laticads, aoooguy fone wmgs ahe Sacks 
ve 2 To find the Azimuth. / "Or: 


Thi Propeftion hath three Caſes + : Pow,- 


No, 
Either the Sunn hath — IN North nh 6 Declination. 


in all which Caſes. 


Adde the Complement of the Latitude A B, to the Complements 
ef the Almicanter B C, the torall will be AF. 

Alfo adde the Complement of the Latitade G N, to the Almi- 
eanter D G, the totall will be D N, who fine is D P. 


1. If AB andBC, bce equall to a Puadrant (as in the ſeeond 
nn, chen is DT, the "of the fine D P. 


» If ABandB Cbelefſe then a Quadrant (as in the thicd Dia- 

ram ) the Complement of chat ſurmme is F Q; whoſe line is 
4 o, which taken from D P, the Remainder 1s D R, the 3. whereof 
is DT. 


3 If AB, and B C, be more then a Quadrant (as in the firſt 
2G 5 Diagram ( the excefſe thereof is F Q, whoſe line is F 0, 
which added co DP, the wholeis DR ,the 3 whereof isD T, 


I Example where the Sunne u in the Equinettiiall A B, 
ard B Cy; biivg alwayes in this caſe more then 
1 | 4 Quadrant, 


| g 1 deg. 30 w-North 

Dar{ ins, ge 0h þ Demand rhe Axignuck 
A _ '» At HBGN, wr P23; tenſe #4 | 

E, | RG, thi Herizes: OfLt: 415! >4ths a! 0} bog went 
Y 7 1: "BEM; the Eof Auimwh,' ftr moA09 9:20112 11114 
. AS ;the die of the world, 21 avd2 om 10, 93 4547) 
4 0 QN, 


Ld a” 
Fa ay, & —_— 
FS of Y 
= » 41 2 Ch q, - 


a a 
-% wh = 


(i —_ orher wy aw!) the Sunn: yardlelt. 


BG, nallte BF, or BD, avd couſequimily-C ue, qquallts 
Er IDE as 


orhe a fellewath; 
AB, 13deg. go win. Idemw, or GN, 38 deg. 30 wis, 
B C, 70. — Compl - D G, 20- -- 


AF,1e8 230, — DN,5;8. 30. DP, 
AQ, 99. w—— | 
FQ,1s. 30 Wheſe Shoei =——=<i — Fy, 
There hp, 1 —= DR, 
T whereef @ RT or D.T, nke_ . 


From wheaee R P, ' 
The Fra, "I, Ea 
Then. FA 


. raw boo 


v.ige % » Yen 


Thew 


P- 


1ant 


| ; 


"0 "= ; 


"< DRAG plcwbepetke Seme heb Ne 3b decbuchs AB, aut 
BC, being equail ra 6. War am. 


_ gi 4. 26" 


Declination'N':'.206  — "Td pnannk the ſnicanchs 
Almicancer 3b; 30. 


| - -The#orks 4: Sack, | 
AB, 23. "a 20. mi [aem, or G N, 38 deg. 30 win, 


C,5l 30» Compl : D G, -3B- "30. 


AQ% * aaa, 6 DN, 97. = the 
| | whereof, 5, Ws 199 mana, DP, 9 
s, thereof, ts PT, TD, mr 2718 
Subtratt K ce,” OP, AR, 


Refleth OT, or WE, 


= 


07, HOT” 
RY. 


ot "M5 "Sb. % PRne + 4 ch a6) C"FELY bo 8 i "5 


5 Example where the Sane hath No##h OT B, by 
B C, bring leſſe then «  Qvadrant, | 
Latitude, 514. 30 . North: 
Data ; 


Declination,zo. == MNorth: Demand the Azimuth. 
Aimicanter, 48* 300 —— 


n 


Ill. 
T he Worke as followeth, | 
AB, 384. 30 w. Iderzor GN, 38 d: jomin'\ tr 2: nb A 
BC, » 41+ 39. Compl: D G, 48 36s ti " 2 T 


AF, $0. -- - D N,—--' 87, whoſe Sine Ds, 
F Q, I Os whoſe fine &s F u, or P R, [oecrefivd © 

 Keftth DR, 

= whereof T D,orRT, 


Size of the Deelination 1 'L.* 34202 Refterh I'; KO, BLY 


Subtratt F ga, CRE" \IJ " V2 AN . " 


STS EY: Lyavor, or WE, —— 24411 


OKAY 
oath 65M 


a . 1 Wemay 
j 6 8 #3 Td. IS LM as W - A 
£ 4% 4 * 12 », > - Py bh 


- 


7 D,41 249,07 DE DT 
MAZE iQ wins. for ibe irue A 
ed, 7 ft 


O'S Baidnple where the Suene hath North declination A 
- e Latirnde, North: 514. 20 w. 
D #24 Declination, Nerrh : 204 -- Demand the Agi | '\ 


Almicancer, I Os — 
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: Fe I _ The Works @ foloweth; 
D AB, 38d. 30 8; [dew, + GN, 38d. 30mis! 
| BC, $6. nn Compl: DG, 10. 
| TY: I28, 30. www D N,48 je: Whoſe Size & D P,74%9; 


FQ, a8. go-WheſofuriFu,ovPR, which & ——— emmy | 
| The mhole being added, is DR, — 122610 | 


—} caſed. «: Phercof 6 T R,or TD, ——— 6130 
Sicrafabe Deallation 15, namnn ” BY 


& ning ale, _977"s Refleth T O , = 


DE _ 4 
» * 7: 2 L 
=_Y : "oh Y 
2306in FF 
. 6 +LER 
5 "% 
oy 
Þ 
o 


* wes ww 4 


= . pg 
VEL "x2 C : 6 1 


4. x as 
3%, a "oy 


CIs + 
R 2 4 a - 
o 4 : þ 4 ** _ % - 
5 
W 4x & Ld "Wert $6. "a ji 4" - 
EX F 


wh Im vw! 


Then 
7D 61305,t0D E,roe000- SS&SWE ,20613.t9C Ez) 
foe of 19 de "_o fer the trne Aximorh of the Suu frem 


whore che Sunne hath South declination A B,«udB C; 
ing always: is this caſe more the# « Qnodrant, 


'© Denand rhe Azicnuthe 


= & 1 


Declination 196. — Soeath 
Alnaicanter, 15; mon 


eg 


Latitude $1 4.30 w.Noreh, 
Dare ; 


The wake 4 followeth. 


AB, 28. deg. 30. win. 1dem,or GN, 28 deg. 20 win, 
BC 75. Wet Compl: DG, 15. ae 


AF, 113. 30- DN, & 53- 30. SP, bogfy 


A Q, 909. —— 
FQ, 23. 30. Wheſe Swe &.Fu, or PR, which & 


tan CD Cn I 202 5g 


wr th 


% iy O Thor WE,” 


en. FEVER Try to ut \ roeceq, $93 WE , 37619: Hr 
62556, which i the fine of 38 deg. 43, mm, for the 


we of 38, degs, 43min for the'trme Azimuth & ; 
the Shngiirem tbe aft Sourhward! ;- 30' that hivitg at 'the ſame, .* 
time obſerved the Needles Azimuth, by rips ths with the 
true Azimmb, the di erence. betwixt PATE o68mbers ſhewerh bt 
the varration s of the N erdle or Compaſſe at rhetime of obſervation 2 ' 
In ike manner, by this Pr 408 may (naving the Latitude 
Declination and Neff een i <<" dmricanter or depreſſion 
ofthe Sunne ar any time. Ne 
Orcby havingthe Latitude and Decliation given; together with 
the Almicantee, you may. find the houre. Or with, te (aid Dave 
and che. haute, you may find the Almicanter, \as by che 8. and 16, 


-. Problems of the firſt Booke of Afronomicall rfty in in Pitiſcus, 
18 more at ja roe'fer downe: 
QA ahh Ni bac heretofore beene found very labprioy s inthe oPe- 
yorkss SAN. tiplication and Diviton for | 
folvihe bfiach Queftions-;” wh ge perfoftned by Pro. © 
herici, and onely tie Diviions B aforg/ i5fagehr. The firſt 
” dol this, Pro I had from Mr: Henry \Brigges/ Mathematical 
erin Cedars Colledve, which Lives I have applied tothe 
ome of the 4:th Booke of Puiſcus * The excellency of 
3 whichbriefe working in thiskind, I leave to the £2 of 
- the fludious Mathemaztician. So *»- 
br Much more might.have be en adJed: TI rofaplicnionas is 
Trigeh#werrioout of P it +ſe aaa Regs 3 OM! AM, £Co- 
. Clavine, Frinteine, —_— 2116 will 
erik me, hk ferre the ſaanprill”'s 
Too provi As __ vicane'| &; ſome of:our Empli/h 


SS .. 


O- ee a a ee 
—_ .. 


The feeond Booke of Triga/471*tria, 
Example of beth embers. 


72 


Agzine, let the oO eater Arch A B, be — 20» deg, | 6 
The leTer arch B C, be ——= 15 deg. 
The (umrr'e or totall, 15 w—— 35 deg. Wt 


The difference, is —— ——— 5 deg. 
The f{in2:ni the 9iucn arches,and their Complements as before, | 
The fize, A B, 2420201, The fine AD,orBE, 9396936 | 
The fine BC, 2<88190. TheſineCD, - 9659258 | 
Let, 4 B, be multiplied by BC, and BE by C D, andthe pro» 
guts ſvbrrated from, and added one to another, And dinided by 
the Raa'ss. 
The greater Prodnt ſhall be — £C076733| 2640908 
The lcflec Produtt ſhall be a 885213! 0026190 


The difference dinided by the Radins, is $191520- beins the ' 
ſine of the Complement, ofthe ſamme. 
And the ſumme dinided by che Radixs, is 9961946 being | 


: 


D_—_— 


Tn 


z 


—_—_— 


—___ -”  <——— Ru 


the ſine of the Complement, of the difference. 
39 Theſe nins Problems are as it were Inſtruments by whoſe helpe 
all the ref of the Sings are drawv:r ont of ihe tetall ne. F 
The moſt commoudiont ordar of finding of them is thus ; Firſt arers 
he fonud out the ſubrenſe1 of the Arch,of 60.deg.z0 d.10,d,2;1.1.4, | 
20-M1N. 10.12.02. 1-802. 20.[CC.to,f. 2.1. by the 5 6, © 7.Problems, | 
Likewiſe the ſubtc»ſ of the Complement of theſe Arches, by the 
firft Problems. 
For this Inquiftion is the nooff exatt of all ther : that you may 
rightly call 9 o Subtenſes, principles of the Canon of Triangles.) 
7 hen out of the halfe of thoſs ſmbrenjer, that i1,0ut of the Simes of the 
archer, of 30.d.15.d.5.d* 1. deg. 30. m,1to m. 5. 1. min 30 f.10s fo} 
5- {.1.(ee.cogether with the fines of the Conmplenee ntcof theſe Arches 
you ſhall eaſily find ont all the Stmegs,by the ſecond, $.and g. Problems." 
By the ſecond Problem, by fixding out the fine of 2. deg alſe of 2. rain«| 
and of 2 (cc, or 26. ſee. By the 8. aud g. by continually adding to the 
fmes hitherto found, the fine of 1.dey ov of 1.min,or of 10.ſec. or alſe 
of I, ſe cond - 41 you would bane the T able briefe, or 92978 ample. YI 
I found ourthe ſabtenſes aforeſaid, of 60. 30, -1 5, &e: after the 
fime manner, as 1 hane ſet downe in the parts of the Radiss, of 
I$000000000000000000000000 And ſo I found them as 


bh 


OT——_C— 


| The Arches. | 
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The frrond Beoks of Tyigonametria, 
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60 d OO. MN. 00 - 
JO” 09 00 | 
IO» OO 00. 
2, OO OO 
G.. OO OO 
20 OO 
IO OO 
—" OO | 
= I OO | 
20| 
— -| 
IO 
2 
The baif: of the 
Aroner. 
g0 d.o0« mM.oo- < 
IF OO OO 
F. | OO OO 
"Yeo OO OO 
30 —— 
10 —_— 
5 — 
I Oummumomant 
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go In this Theorew is an excel! 
T he difference of the ines of rwo aye 
from Go, degrees, *& rquall to the /ine of t 
ation. Lee CN ,andÞPN, 


The dec 


T be Swbre hi SI "2M 

I 00000 | Opegog | O©O000 | CCOQOD | 00000 
_51763 | 80903 -| 05041 | 52469 | 77977 
17431 | 14854 ' 95316 | 34711 | 61 285| 
_3490 | 48128 | 74567 02563 | 88379 
1745 | 30709 | 96747 $6992 |; 97569 
__581 | 77559 | 68723 | £6874 | 86923 
290 88810 | 6re83 | cfer'y 25490] 

i | 17764 | 09136 | 84919 | 27486 
29 08883 | 07640 | 17437 \ 29548) 
_2 | 69627 | 3618z | 92296 | 76833 

4 | $4813 } 68106 20557 | 04030 
____o | $5962 | 73622 | 15273 ; $6399] 

T he half of the Subtenſes. 

s 0000 |} 03009 | ©0000 | 00000 _— 
25881 | 90451 (02520 | 75234 | $8988 
8715 , 57427 | 47658 |, 17355 ' 80642 
1745 | 24064 37283 | 51281 | 94139 
872 | 65354 98373 | 93496 | g5884 
290 j $8779, $4261 | 93442 , 43461 
145 | 44405 | 30541 $3507 | 62745 
029 | o8882 | 04563 | 42479 | 63743] 
014 | $4441 |033:0 | 07367 | 14774 
4 | $4313 '680g1 | 96148 354% 7] 

2 | 42406 | 33053 | 10375 ! g2org 
o | 48481 |3581 1 | 07636 | 78199) 


diftanc from 60 d. M N, that 1s« 
the poige M. And let the right T GK 


equally diflant en both 
,andPL,be 


ent Compendinm of the fines. 
ber,cqually diff ant on both fart, 
be dift ance. pt 
be the tw'e ar 

fides from 
the ſives of 
choſe 


The ſecond Booke of Trigonemetris, 


* 20 * 
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7 wc 
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thoſe arches, being perpendicu'ers apon the right line A N, by the 


3. eonſet of the 7. hereof. - And theceupon paralel! oneEto ang. 


ther by the 33, ofthe firſt. : 
Moreover, ler the cighe line P T , be drawn perpendicu'ec np- 
enthe tight lince C K, paralellto the right line K L , by the 38, of 
che ficſt. This cighe line T P, eatteth fromthe right line CK, an. 
cher line T K, equal] unto PL, by the 29 of rhe firſt. And l-aveth 
che right line T C, for the difference of the fines CK, andPI,. 

Laſtly , the fines of the diflanee, of either ofthem from 60. deg. 
Let be che right line C D, or D P. I day, that the right line TC,is 
equall ro the right line C D,or D P. 

The Dez»onftratian. For bucauſe in the Triavgle G CP, that 
the perpendienler G D, doth bife& the baſe C 1 by che 12. here. 
of, and 5y the Pro : Therefore the ſides G C, and GP, are equall 
by the 23. ofthe firt, And tae angles CGD andD 5DÞ are allo 
equal! by the ſame; and laſtly, the angles GCPandGPC, are 
lik-wiſe equali, by the 26. of the firſt. But the angle CD, i; 30. 
deg. for that ig is equall ro142avgle BAM , by che 38.ot the firfl, 

Therefore ch* angle C G P, is 60. deg. for that it 13 doublets 
theanzleC GO. 


But becauſe the angle CGP, is 50. deg. therefore the other two | 


angles GCP, andGPC, addedtegether, are 120 dey. by the 
$9» of che firſt, 


Buc theſe ether two are demonſirated to be equal!, therefore 
gry of them is 60. deg. 
_ Andiheapgle CP G, igalſo ſo many degress , therefore the 


Cigagle 
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triargle C GS P,Ilsequiangled. But becauſe the triang'eTGP is 
cquiangled, therefore allo it is equilarerall by the 28. of the firft, 

Morcouer, becanle the triangle C G P, is equilaterall, theretore 
the perpendiculer Þ T, byſeAtcrh the baſe CG, by the 23,0 the firlt, 

Then the ſides C Þ, and CG, are equal! 

Therefore alſotheir biſegments CT, and CD, are equal! which 
Was £ be dementtrated. 

Conſetaxie, The lines of whatſecuer fo deerees, being giuen, 
you may find the haes of the other, 30, degrees by addition or (ub- 
traction onely. * 

The Ifnf{ration by Nembore. Lerthearches CN be 703 deg. 
PN, 50, ders. CM, or P M, 16. deg. for ſo many deorees are the 
arches of 70. deg. ard 5o deg . diſtant from the are of 60. deg en 
bot h ſides, And let firſt the finesof 90,deg and 10,0. be giner; And 
let the fine of 50. degrers be demanded. 


ds 


| 5 
Y 


From the fine of 70. degrees C K, ——— 9396926 
Subtract the fine of 10. deg. CD, orCT, —— 1736482 


The remainder will be the (ine of 50: deg. T K, or P L, 7660444 


Then let the fine of 70, deg.and 50 be given, And letthe fine 
of 10. degrees be demanded. 

From the fine of 70. deg, C K,———-———— 9396926 

Snbcract the fine of 50, deg, T K,orP L, 7660444 


The remainder wil! b= the fine of 10, d, T C,er CD, 1736482 


Laftly,ler che (ines of 50.deg, end 10,deg; be giuen. andletthe 
fine of 50, deg. be demanded. | 
To-the fine of $0. deg. Þ L, or T K,—_———760444 
Adde the fine of 10. dee, D P,or TC, —I 736482 
The whole will be tha (ine of 70, deg, CK, ww — 9395926 


41+ And thus foreof the waking of the rablet of right Sara, The 
ables of verſed fines ave not wvrdfull, 47 fore ſad. 

42 The teb(r1 of Tangent and Setautt, ere thnt wade ont of the 

Pabler of right fines t | 
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7 As the fine ef tho complemencto the fine of an arch : So isthe | þ 

Kadinito the Tangent, of chat aren, F a 

2 As theſinc of the completnent to the Radius : $015 the Radins | 

| | [0 the S254, of that arch. 

| | For by che 46. of the firlt, . 

y | 1 ASAEcEB SeisAC,toCT. | of 

2 ASA E, to AB,Sois A C,coA L, As forexample. Letthe} 

Tavgent and Secans,of the arch B C,z2. deg. bz ſought for: Thef þp 

fine of 30. deg. is 50600090- B E. C 

The fine of the complement, 6 0. deg, is 8660254. A E, Then 

I ſay. 

1 As A E, 8560254. to BE, 5000000; SO 1s A C, tooocnon#t vj 

toCL, 5773503. Therefore the 7 negevr, of the arch, of 30. deg. £#* 

' W 5773503» 4 

h | 2 As A E, $660254- is te A B, 1to0000000. So 1s A C;, 

10000000. to A L, 11547005, Therefore the Secart of the arch} , 

of 30, deg 15 11547005- | 

43 The briefe Rnlesof the Tangents 4vll Secants, are excellent l; 
in theſe three Theorem: following. | 


Tha firff Theorem. The differente of the Tangents, of any ww 
archer. miking a Ouadrant, are dowble to the Tangent, of :he dffe - 
_ Feeve of theſe arches, aca. MR 


i þ 


4 v _ = N —_ 
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The Declaration. l.et the two arches makings a Quadrant be 
CD, andB D, whoſe Tangents are CG,andBP. 

LetBS be anarch made equalltoC DN, whereupon S D will 
be the arch of the difference, of the two given arches CD,orB S, 
and BD. Alfo ler the Tangent B T, bee equall co the Tangenc 
CG ; whereupon the right line T P, will be the difference of the 
Tangents given CG,orB T, and BP. Laſtly, letthearches B L 
and BO, (whoſe Tansentsare B K,and B M,) be made equell co 
the arch S D ; I Gy, that the right line T P, being the difference of 
the two givea Tangents, C G and B P, is double to the right line 
BK, being the Tangent of the difference ofthe two given arches : 
Or, which is all one, I ſay that the righu line T P, is equallco the 
right line M K, 

The Demonſtration. Fer if you take equallthings from equall, 
the remainder ſhall be equall. Batthe right lines KP,andM T, 
are equall. Therefore if you take the right line K T, from both of - 
them, the riekr liges T P, and M K remaining, ſhall be equall. : 

The aſſumprion is proved. For thoſe things that are <quall ts 
one and the ſame things, are alſo «quall oneto another. 

But the Sight lines K P, and MT, are <quall to che ſarne right 
line K A. Therefore they are equall one toanccher, 

Againe, the aſſumption is proved. And ici, chae che right line 
KP, 15 equall co the right bias K A, isthus proved, ET 
b | = S1& 2441310 7153 
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Becanſe the angles K A P,and © P A, in the triangle AXP, 
are equall. Therefore alio cheir oppoſite (ider, that 1s the ſide 
K A,aud KP, are equall by the 5.of the firlit. And that the angles 
K APaend K P A, are cquallone to another, thus appeareth ; for 
that they ar: <qi12il tro ene and the ſame avgle D AC. For the 
angle K P A, i: cqualltothe angle D A C,by the 3B. of the firſt, 
And the angle K 4 P, is equall tothe ſame angle D A C,by con- 
flre&tion. For the arch B L, is put to bee equall tothe arch FD, 
being the difference of the arches D 7, and 8 D. Therefore the 
anzle B A L,orB A K, is the difference betwixt the angles BAP 
and D AC. Secing therefore the angles K 4 P, and K'p A, are 
equal}.to che ſame angle D AC. Ir followeth neceſſarily that 
they are alſo equall one to anorher. 

Then that the right lire Af T, 15 equall to the right line K .X, 
or tothe right line 41 A, by the Propofiion, isthus proved, 

For that in the Triangle 4 MT, the angles MT Aand MAT, 
are equall, therefore alſo the fides oppoſite unto them, that is ; the 
ſides ACT and AM A, are equal by the 5. ofthe firſt. 

And that the angles Af 7” 4, 2nd MH AT, are equall, thus ap - 
peareth. Becauſe the angle 4 7 A, 1s equallto theangle T A C, 
by the 38. ofthe: 1. Andtheangle 7 AC, is<qua!] to the angle 
T A AM, by the Propoſition, fer che arches © S, and SO, are punt 
ts be equall. The ſamereaſon is, if the difference B L be greater 
then balte the complement B S, onely the letters L and S, and al- 
ſo K and T\, are p!t one for another, 

Generally therefore, the Difference of the Tawgents of two 
arches making a Quadrant, is douole to the Tang:-nt,of the diff:- 
rence ofrhoſe arches which was to be demonflrated. 

Conſettarie, Theretore the Tawgents of two arches, being gi- 
ven, making a quadrant, the Tangent alſo of the difference of 
thoſe two arcics, 15 alſo given. 

Andcontrari!y, the Tangent of the difference of theſe two ar- 
ches bcing eiven, together with the Tangent of the one areh ; the 
Tangent of the other arch, 18 allo given, 

The Appenaix. , 

This Theerow ray alſo be thus proponnded. The double Tan 
gent of an arch, withche Tangenc of halte che complement, is @- 

quail co the Tangent of the arch, compoſed of rhe arch given,and 
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haife the eomplement thereof. 
For if the arch B L, bee pur for the arch given,the donble 7a 
2m; thereof ſhall be T P, by the demonſtration before going, An, 
the complement of the arch B L, ſhall bee che arch L C, whoſe 
halfe is the arch LD,or D C, whoſe 7 «#peat is the right lineG © 
er BT. Buc TP, addedto B T, maketh B P, being the Tangent e. 
thearch BD, compoſed of the giuen arch B L, and balſe the com - 
plement L D, Therefore &e. ; GUT 
44 The ſecond Theorem. The Tangent of the diffurenet df tys 
arches, making 4 quadrare, with the Tangert of the lefſer ayrb wi. 


heth the Secant of the dfference, 
As the T a»gex: of the difterenee B L, or B ©, that is the riphe 


line BK, or B M, withthe Tazgens ofthe lefſet archD Cor $ 
that is with the right line B T, maketh che righe line M 1 ; which 
isequall rothe tight line A K, being the Scans, of the difftretite 
B L,by the demonfiraton of the ficfi 7heoytms. Lt 

ConfeBarie. Therefore the Tangent of the difference of two 
arches, making a quadrant, and the 7 evgew: of the Jefſty arch be- 
ing given, the Sean: of the difference is allo given. And coiitra- 
rily, Xe. 
The Appendix. 

This Theorem roay bealſo chus proponaded. The Tangenc of 
as arch with the Tangent of halfe the compleneent, it equall to the 
Sceant of that arch, For if you have the arch BL, orB O, for the 
areh giyen, the Tangent of the arch ginen, ſhall bee B M, the 7 av. 
gent of halſe the complement, ſhell beB T, which wo OTT1, 
edded cogerber,make the right live M T, Bur the right line M = 
is equall to the right line A K, by the demonſtration efthe firſt 
Theorem which right line AK : is the Sreanr of the arch given BL 
by the propo . Therefore, &c. , 

45 The 3. Theorem. The Tangent, of the dsffrrence #f two ay- 
shes, making 4 quadrant with the Iicant of thrip difference, is equall 
to the rawgent, of the ome arch. 

Asthe tangent of the arch B L, being the difference of cheews 


acches B C, and D C,maaking a quadrant, with the Jeeare of the ** 


ſame arch B L, that is the right line BK, with che right line 
AK, is equallto the tight line B P, by the demonfiration ofthe 
ict Theorems: 
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Confeftarie. Therefore the Targent, of the difterene2 of two 
arches, making a quadrant being given, with the Secanr of their 


difference, the Tangent ofthe greater archis allo given: And con- 
crarilly, &c- 


—_ 


The «Appendix. 


This Theorems, may alſo bee thus proponnded. The Taagent | 


of an Arch, with the Secant thereof, is equall to the Tangent of av 
arch compeſtdaſ the arch given, and halfe the Complement ? 
For it you haye the arch B L, for che areh given, B K ſhall bee 


the 7avgent, and AK the Secaxt of the arch given. 


But the right lines AK,and K P, ace equall by the Demonſlca- 


. tion of the firſ{ Theorems ; Theretore the Tangent of the arch gi- 


ven BL, thatisthe righcliveBK, with the Secent of tho ſame 

arch, thatis, A K is equall to the righc line B Þ, which is the 7 an- 

gw ofthearch B D, being compoled of che given arch, B L and 
D, being kalf che Complement. 


46 [nthe Table falowing, you have Examples of the three yr e- 
eat Theorem: 
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The Secanes, 
343 34377463193 
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es, th 
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* By "fudce; 
1713887349823 By-addi- 


OT — —— 


—— — 


3594363866 


et 


2, By ſobre, 
4297187341 By addic. 


9 By fabtr. 
2143599488. By addi. 


To By ſaber. 
1074311379 By addi. 


EET __— _——— — —_—_——_— 


tt 


EEE. 


537175g63 
\ubcr. 


3 By 
2686 36032 By addi. 


—2 By ſubee. 
134411175 By addi. 


6778997 


60 o By faber. 
69392359 By addi. 


—_—_— 
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In whick Table, firſt the Tag of two arches, making 
Quadrant being given ; to wit, of che arch of 39 deg- 59 min. and 
ob - of the areh of x. min. The Tangent of heir Difterenee, being 8g 
'j deg. 58 min. is found out. Moreover, by this Tangent, and the 
Tangem of the Complement of the arch being 2 min. the Tan- 
gent of tha difference being 89 deg-56 11. 16 toard. And fo for- 
ward, anti)l the Complement under-written, could not be taken 
out of the arch given any more, whiek was done unto the areh of 
2p deg. 44 min. whoſe complement is 68 deg. 16 min. whieh can 
not be taken fromthe arch 21 deg. 44 min. 50 then I ſay, chatall 
the Tawgents are found out by the fir) Theorems. Then all the 
Secanes of the ſame arches, except the firſt are found our, by cen. 
tivualladding of the Tangent of the Difference.to the Tangenr of 
the leſſer arch by the ſecond Theorem : or by ſubtracting the Tan- 
gent of the Difference from the Tangent of che greater areh, by 
the third Theorew. And the firft Secant is found, by adding the 
Tangent of . the Comp'ement, to wit; 30 ſee- tO the Tangent of 
the given atch, being 89 deg. 1.min. by the iecand Theorems. 


But if, beyond chis continuation of Examples, viz. by tne Tan- 
gent of the arch oiuen, being 21 » dey, 44* min. and ot hal!te the 
complement thereof being 34. deg. 8«min. the tamgent of the arch 
compoſed ofthe #iucn areh 21. deg, 44-Min. and halfe the Com- 
plement being 34,dcg.8-min*ro wir,the arch of 5 5.deg.52-mine. 
be demanded : The appendix of the firfi Theorem18to be vied. 


And if by the fametangents of the archof 21.deg: 44- min,and 
of halfe rhe Complement 341 deo.8.min.che Secant vt tlie area of 
| 21. deg 44.Min. were demanded : You muk uſe the appendix of 
Li the {ceond Theorem. 


L aftly, if by the Taugent and Secant of the arch of 21. des, 44; 
221m. the ta neenc of the arch compoſed of the arch gnuen, being 
21 deg.44.min and ;. rhe complernent being 34+ deg. 8. min» co 
wit, Of the arch 5 5. deg. 52etnin.were demanded :Thes you myll 


worke by the Appendix of the third Theorem: 
' 47 od ther auch of the making of the Table : The provfe of 
0" L387 OfFOL LY eee, | "oy 14 
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the Tables now made, may be dome diver: wayes: vir. Eythey &y 
the Rules and preceyts hitherto ſet downe for the mating of the T'a.. 
bles, or by the firſt, ſecond, and third Differences of the Sines, Tas. 
gouts, and Secants. 


4% And by what mianc: this proefe may be mide : It trio be 
wnderſivod, that howbeit ſome Number in the cud, may ſermi 19 bee 
4 falſa N xmber, yet it i: not a falſe Number, As if you cxamine 
the 7 6#wgex's following by the 43 hereof, afrer this manucr., 


77 deg-49 min. the Tangent, 45045072 
12 deg-31 min. the Tangent, 2319999 


43825073 
64 deg $5 Min. the Tangent, 2141 2536 


The lat Tangent 31412536- inthe lafl Figure, doth not an- 
ſrer to the T-vgext put in the Table, for there the laft figure is 7. 
And yet there is no ertonrin theſe three Tangents : and the rea- 
ſon why the Tangent 21412536- carae ont in this proce leffc jul 
by 1+ 1s, beeanſe the Tangent 2219999. Was greater, juſt by x ; 
and therfore it is ſubcrafted coomuch fromthe tangent 45045073, 
But iſ you pat the Tangent 2219998. for the Tangent 2219999. 
this ſhall be leſſer then th- true Tangent, and the lafl Tanger 
21412537 hall eome for che greater hen the truth. Therefore for 
ſuen (mall difference, Which Þy no racanes cam be ayeyded , the 
Table is not to be accompred crronious. 


49 In the other Figures, 1xcept the Loft, if any Erronr be, It 
wa) eably bre found ont by the firſt, ſeeond, and third Differmneer. 
Ac advyencare inthe tab'e, let the Tangent of 77 deg. 26 min. be 
taken, which is 44494381. and let ic bz (aſpectted char chere is 
ſome errcourrherein. Ser dewne in order ſome of the Ta 
with their Differcpcos, fic, ſecond, and third , after this rite 
ner, 


Tangent 


The ſ*rond Buoke of Trigntmitoic; 


k i | Tangents. | difter.1 diff. 2.| diff. 3. | deg.m. 
12. 31 450450 72 77 29 
I'2% 33 449832 21 61851 | [77 28 
> & 33 | 449215 32 | 61689 | 162 77 2 
12- 34| * 445600 04\ 61528 | 1611 77 26 
21- 35 | | 447986 3661368 | 160|1 77 25 
— .36 447374 28 | 61208 | 160[0 — 26 

37 | 446763 79 | 61049 | 1591 — 23 

38 446154 89 | 603Bgo | 1590 — 32 

39 445547 56 | 60733 | 157[32 — 7 

40 | 44494 $1 60375 x58 O—] | — 20 

491 | 1 444337 62 60419 | | 156 |2 — 19 


42 | | 443734 99 | 60263 | 156|o — 18 
43 | | 443133 93 | 60107 | 156 |o — 

And you ſhall partly perceive eyther by the firſt, or eertainly 
by the ſecond ditterences, that the Number 4494381. inthe third 
pace, from the right hand is falſe ; becauſe in the ſecond diffe- 
rences afcer 1 57. tollowerh 358, which cannot be bat falſe; there- 
fore puc 158. tor 358. and ſnbtract that 158. from the firft diffe- 
rence next atore-going, being 60573 the remainder ſhall bee in 
he firſt differences 60573. for the ſumme next following : which 
again if you ſubtract from the Tangent aforegoing 44554746. the 
Remainder ſhall be 44494181. for the Tangent defired : And fo 
the Error hall be amended, and the Numbers land thus, follow- 
ing one after another. 


—39-m! 44554756 | 60733 | 57] 2 
_—_— 44494181 | Gog7s | 158 | 0. 
g1— ' 404433762: GOoqgig|] 156 | 2 
42— 4437 3499 60363 156 O 
43— 44313392 | Golop| 156] »& 


50 Sewe men have ordered thiir Tables it an8ther forme. Boe 
this whieh you ſee ſemutbre me moſt convenient ; Wherein the Sines 
T avgents, and Secants, of the arches lefſe thee a halfe DB uadrant,ar8 
placed in the left Sde + But the Sincs, Tan gens, and Secants, more 
thin halfe 8 Pyar av), are placed in the right fide, te the end rhas 

| BS 


| 
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whether the queBion br of 40 47th rat br lefſe then a Semi- quadrant, 
you ma preſently over againſt it find the complement thereof. And the 
Sine, Taugents and Secams, of the arches laſſe thew 4 Semi-quadraxt, 
Pogether with their arches downwards. But the Sines T augenti and 
S$:rants, of the arches greater thew 4 Semi. quadrant, together with 

ther arches dot increaſe aſceniing nywards by every minute, except 

is the firſt degree and in the Complement thereof, where I have alſo 

v/ed ene, two, wr ten ſeconds, becauſe otherwiſe the Calculation there 

in ſeconds, conld uot have brewe without error. Inflead of the diffee 
rences, F have put the propertiozall yart either of Minxter oy of 
tab; of ſeroudr, for the more eaſe i1 making the Tablts, I have 
alſe added the increaſe, wherein the ynrquall propertionall parts, doe 
increaſe either by every ewe, or by every renne ſeconds, for the grea- 
ter preciſeneſſe; 

1 have then divers Radnſſes for neteſſity, to wit, of 5.7, 3. 9. 10. 

IIs. 07 I 2: fagnres ; Which variety, the hilfml Arithmetician will 
eaſily riconvile, by wing the Radins for the worke of ſuch magnitude 
41 every Number ſet downe 13 the table, may anſwer thereuats. Which 

that it may preſently apprare, 1 have every where diffinguiſted with 
a point put betwixt the Siner, Tangemts and Seaants, made for the 
Radius 160000 from the reft greater then that Yading ; Nay where 
the Radins is more then T 0. figeres, 1 have eur two points petwixr, 

whiriby the Siner, T angents Aud Stcauti of the Radins of 1o fignres, 
ma) by amark be diſcovered and krowne from the greater Stees, 7 an- 
gents aud Secamts : Where no Number i: after the point, there the 
Radius 12 onely of five Ciphers 100000, 451m all Tangemty and Se- 

cants, of the laft five degrees. 

51 The wſc of thit T able generally is thus : That you may reddily 
find out the Stne , Taugeet, and Secant of any arch or angle grven,ner 
exceeding 90 degr. together with the Ste , Tangent, and Secant of 
the Complennent : or coutrarily by the ſame T ables, the arch of any 
fone, tangent, or ſecant given, And ſo in the working of triangles, you 
way proceed withemt delay. As if you would havethe Sine, Tan- 
gent and Seeanc, of the arch or angle of go. deg. or otthe comple- 
ment thereof :- All theſe will be gives you,in the cables aceprding 


of 


aw 
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QF tho £ emplement. 


Of rho areh of 40 deg. 
The'Sinc 15—-5000000, 
The Tangent 13, 5773503: 
The Seeant is — 1 1547005 


The Sire1ls — 86602154. 
The Tangent i, 17320507, 
Tae Secant 13 26000600- 


Com:v:rily : If 5773503. beea Tangent giuen, and it bee de- 
maunded what arch or angle anſvererh thereunto. T he table will 
ſhery, that the arch or avgle anſwering to that rangent, Is 30. dege 
Aud likewiſe in the other de of the cable ic will DEFY yorh tha? 
the arch or angitot 60. deg. 15 (he gomplement thereol. 


5> But if per adventure Seeonds, be adionned tothe Aſinites and 
that you mu@# v/c thew inthe works, then proceed a1 the examples 
folowing ſhall teach your. 


The firf example.lf the (intof 12.deg.6 min. 23. ſec, be to bee 
fonnd, Take ip the b-ginnivg of che tablcs thefine of x2. deg. 
6. min. whichis 2096186. Then gather by the proportional pats 
how much the remainder 23. {ec wilrequire-1n {aying, 

Io. {ec, gines 474 parts, what {hall 23» ſee- 

23 
1422 
945 
1090] 2 

Laſtly, to the former gi!!en line, ———— 2096186. 

Addc i he proportionall part now fonnd, — — 1090+ 


—_—— et. 


_—_— 


"theſs: is 1090, parts. 


D— ———— 


And you {ball ha'te the fine required, — 2097 276+ 


The ſeroud ex 11mple, Tithe tangent of the arch of $3, deg.cx. 
min. 34 icc. be demanded : Firft rake ove of the tables ihe ran- 
genrot $8, dog. 51. fec. which tangent accotding t© the Radios 
100000 Is 4981 573- Then you (hall find the proportionall part, 
for 44 1Cc atter this Manner, 


I Os ſee- 


EN EE ed a etl. att. End "- 
" 
- 


& 
£ 


+— 


| gent required, —— 


The ſatond Broke of Trigonometris, 37 


lo ut. ——— 12065 A Tais adde eontinually firſt to 4 © 
the ingreaſe - 00059 then co Z ; tairdly te C,& you thal 
10. ſee, —— 12124 B | have 4 8C, tor 36.ſee. then if you 
to. fee. —— 12183 C | multiply D by 4, and cart off the laft 
19. ſeg. <— x24: D |cipher, you ſhall have 4897 for the 
4: fee. — — 4897 E | other 4 ſec. Naw ade 4 B C Eco- 
4. ſee. — gether, and you ſhall find F, 


Adde the Tangenc of 88, deg. 51. min. 4981573. 


The tocall, is the Tangent required, goa2 $42, 


The third Example. If che Tangent of 85 dep, 39-M. 24 {ce. 
were ts be found. You muſt thus proceed : 
The tangeat of $g d. 39-m. 20-1. is 16634058, A| 
1. (ce. 18 —— 13435 B' This adde 
The increaſe is ——— 00022 eontinually 7 
x.ſec. 1s 13447 CBC, and D, 
1. ſec, is - 13469 Dichatyon may * 
I + (ee. 1s 3491 E find CD,&R. 
o— . —-! Lafliy, col. 
(let AB CD E, into one {ſamme. 


And yon fall have the _ 16687890. 


Or aware briefly , mntiply the propertionall part of 1, ſecond by 4: 
and the increaſe by (+ wavy vnities atare in the progreſſion of 4. 
places, that 51 by 6.(for ſuch 141hs progreſſion of 4 plazet, 0.1. 2+ 3+ 
which progrefiew ars 6 wnitet) and you ſhall hav the [awe T an- 


' gent after this manney. 


The Tangent is m— 966340; A. 
1. ſec. 1s. — 23425, which mnleiply 
by 4- 1s —- 53700 B. 
The increaſe 00032 Which anu[rip] 
{by 6.maketh — 00132 C, dds 13 2 
rogether, and you ſhall have — 165878g0- for the Tanger de- 
$30 


. |. fired, acaryding to the Red/an, 100900: .. . 


. 88 The ſecond Booke of Trighnmetris, 


53 But if contrarily any ſine, tangent or ſeeant were gives, whoſy 
arch you wowld alſe Sudin ſerouds preciſely. So procred a1 the (5. 
amples following will ieath jou, 

The firff ex «mple, If 2097276 were given for a line, the Ra. 
dius bcing 10000000, And it were demanded what arch were 
anſwerable thereiimco ? 

Firft,, ſceke ot inthe tables, the next leficr ſine, and ſubrraR 
that from the fine given. and note the arch agrecable thercunto : 
Then eut of the Retnainder you ſhali colleR the ſecogds after this 
manner. 

The line given is : 2097376. 


The leſſer fine vext nato it, is 2096186. #fthe arch 13d. 6,ſce, | 


Whieh ſobtrafted, the Remainderis — 1090 

10. (ee. in the table is anſwerable to — 474 

Now if 474 giue 10. lec. what ſhall — rogo give? 
T0900 


474 (2 


© CR < 


Therefore the aren ſolight for, is — 948 anfwer 23, almoſt 


12. dey. 6, rain, 23. fee. almoſt I 430+ 
474 (3 altnoſlt 
142 3 
The ſreond gx ample. 

If g022Þ49, according ts the Radius togo00. be given. And 
the arch anſwering thore!!Nto were demaunded : Firfi againe find 
in the cablcyrke next lefſer tangent.and the arch anſwering thece- 
naco. Thes ſubtract rhar lefſer tangent, from the tangent given, 
and on of the Remainder you ſhall gatiier the ſeconds acer this 


Manner. 


The tangent given, is $023839- 
The leſſer tangent mext 4981 573: ofthe arch of $8, d. 51.m. 


The Remainder —— 41266- 
| Snbrra® —— 12055 the parts for 10. ſec. 


The Remainder is — 2101. From whence 


TR 


ce. 


The ſ+e0nd Baoke of Tyigenomitria, Ss 


x0 ſec. gives 12069 — 29201. 
The incrcale coo59 — 12124+ 10 ſeconds. 
19ſee. — 12124 — 17077. retmaineth :- from Whence 


10 leg. — 12183 — 12183.the parts of To fee. ſubtreed, 
— uu | Qu uwwCwwwwwww___— : © 

i0 ſeggr— 12242 — 4894 remaineth | 

1.1 — 1224 — 1224, the parts for or. ſeconds$s , 


* Now 1224 — 4896. is in 4894, almoſt 4. times 2 for foure 
times 1224. maketh 4896 : Theretore the arch anſwerable to the 
Tangent given, is 88 deg. 51 min. 34 fec. 


> T he third Example- 

'Let the Tangent 16687890. be given, according to the Radi- 
* 100000. "And let it bee demanded yyhat arch is anſwerable 
thereunto + You (ha'l proceed in this order. 

The tangenc given, is 16687890 
, The next leflertapgent 166 34058. of the areh $9. d. 39.m-20«!- 


——_— 


, Which ſubtraRted refieth 53832 


—=—=——_ 


\ The parts of 1. ſecis — 13425 A+ 
The increaſe is 00088, this addeto A, B, and C. 
13447» B. 


13469 ©. 6 : 
0n D. Now adde A, B,C, & D. 


—_—— 


The tota!] amounts to — 53832 for 4 ſee, Therefore the areh 
anſwering to the Tangent giuen, is 89 deg. 39. min. 244 { 


54 By ther Table, after this manner, you ſhall be able, without any 
error in the deflirine of Triangles, toworke Yo freonds Aud inthe 
frf and left degree eſpecially, more certainly then by Rhatieus b& 
great Tablet : But in all other degrees, Rhzticus bl Table: are bet- 
ter; For by that you (ball works mers ſpeedily,oud not oucly to ſerendl, 
but alſo thereby you may gather the thirds avd ſeurth! ena ly, There- 
fore if you be wiſe and of abiltia, be nor wichows vhas Table: 


The end of the ſecond Booke, - 


. Sd 


